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American Society of Agricultural Engineers was 
| organized in December, 1907, at the University of 
Wisconsin by a group of instructors in agricultural 
engineering from several state agricultural colleges, 
who felt the need of an organization for the exchange 
of ideas and otherwise to promote the advancement of 
agricultural engineering. The object of the Society, as 
defined by the Constitution, is “to promote the art and 
science of engineering as applied to agriculture, the prin- 
cipal means of which shall be the holding of meetings for 
the presentation and discussion of professional papers and 
social intercourse, and the general dissemination of in- 
formation by the publication and distribution of its 
papers, discussions, etc.” 


e membership of the Society represents all phases 
ot eek cnginecring, including the educational, 
professional, industrial, and commercial fields. 


RESEARCH METHODS IN AGRICULTURAL ENGINEERING 
' — Research in Agricultural Engineering 


SURVEY OF AGRICULTURAL ENGINEERING PROGRESS 


A. S. A. E. AND RELATED ENGINEERING ACTIVITIES 


Statements of facts or opinions advanced in original articles, papers or discussions are not sponsored by the Society as a body. 
Original articles, papers, discussions and reports may be reprinted from this publication provided proper credit is given. 


a 


The Object and Scope of A. S. A. E. Activities 


Member American Engineering Council 
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The scope of the Society’s activities embraces both the 
technical and economic phases of the application of engi- 
neering to agriculture, and is comprehended in the fol- 
lowing general headings: 


(a) Farm Power and Operating Equipment—power, im- 
plements, machines, and related equipment. 

(b) Farm Structures—buildings and other structures and 
related equipment. 

(c) Farm Sanitation—water supply; sewage disposal; 
lighting, heating, and ventilating of farm buildings, 
and related equipment. 

(d) Land Reclamation—drainage, irrigation, land clear- 
ing, etc., and related structures and equipment. 

(e) Educational—teaching, extension, and research meth- 


oee. ete., employed in the agricultural engineering 
eld. 
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SOMETHING TO BE 
REMEMBERED: 


When you specify Hyatt 
Roller Bearings in your 
tractor or implement you 
are safeguarding your 
judgment. No Hyatt Roller 
Bearing ever required ad- 
justment and they have 
been used for years and 
years by the oldest and 
largest manufacturers 


with complete satisfac- 
tion. 


HYATT ROLLER BEARING CO. 
DETROIT CHICAGO NEWARK SAN FRANCISCO 
New York Worcester Cleveland Milwaukee Buffalo 

Pittsburgh Huntington Minneapolis Philadelphia Indianapolis 


ROLLER BEARINGS 
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HE Temple Bill to complete the topographic map of the 
United States in twenty years is again hung up in 
committee in Congress. It will be remembered that 

the following resolution was passed at the last annual 
meeting of the Society: 


Get Behind the 
Temple Bill 


service, and 

“Whereas, the government has been engaged in making 
a general utility topographical map of the United States 
for over forty years and has so far covered adequately less 
that forty per cent of the area, 

“BE IT RESOLVED that suitable congressional action 
be taken to insure the completion of a general utility map 
of the United States during this generation. Such action 
would establish a constructive policy of service to many 
industries and to the public generally. 

“AND BE IT FURTHER RESOLVED that the Secretary 
of this Society be directed to send a copy of these resolu- 
tions to the President of the United States, especially re- 
questing him to make such recommendation as contained 
in the above resolutions in his next message to Congress.”’ 

Recently a meeting of the Board of Surveys and Maps 
of the federal government, on the advisory council of 
which this society is represented in the person of John R. 
Haswell, was held in Washington, at which time it was 
shown that eighteen different map-making agencies are 
making an effort to get together and do some real cooper- 
ative work. ; 

Engineers of the country are urging that the Temple 
Bill be given a hearing at the earliest possible date. It is 
urged, therefore, that members of the American Society of 
Agricultural Engineers get in touch with their senators 
and representatives in Congress, either by letter or person- 
al interview, and urge that pressure be brought to bear 
upon the Interstate and Foreign Commerce Committee of 
the House of Representatives to give the bill a hearing. 
The bill has had the habit of dying in committee in years 
past. We don’t know how many lives the Temple Bill has, 
but it would seem that engineers acting as a unit would be 
successful in securing not only a hearing on the bill but 
the passage of it as well. Let us as agricultural engineers 


respond to the call and help put this worthy project 
through. 


“Whereas, agricultural engin- 
eers make constant use of top- 
ographic maps, often finding 
those now published by the fed- 
eral government to be of great 


HAT appears to be a real beginning of permanent 
lumbering practice appears in the announcement to 
the effect that eight of the largest lumber manufac- 

turing and timber-owning corporations on the Pacific 
Coast have inaugurated comprehensive and widespread 
forestry investigations with the view 


of the introduction of forestry man- 
Permanent agement of their timber holdings. It 
Lumbering is impossible to overestimate the econ- 


omic significance to the American 

people, and especially to the-agricultural interests which 
are the largest users of lumber products, of such a move- 
ment. In all probability the inauguration of this investi- 
gation means that these leaders in the lumber industry 
will inaugurate forestry management, reforestation, and 
perpetual lumbering on their tracts, and that their example 
will be followed very generally by other lumber interests. 
Agricultural engineers especially :.re interested in any 
movement which has for its object insuring the permanent 
lumber supply of the country; in faci, agricultural engi- 
neers should let no opportunity pass to encourage reforest- 
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ation and permanent lumbering practice, both of which 
have been almost criminally neglected in this country. 
Not only is permanent lumbering practices and reforesta- 
tion desirable on a large scale, by timber-owning corpora- 
tions, and by state and federal governments, but also in 
connection with the woodlots on individual farms. This, 
perhaps, is where the influence of the agricultural engi- 
neer is most needed, as the development and improvement 
of the farm woodlot is most important from the stand- 
point of the farmer’s future timber supply. 

ESEARCH is in the air. The A. S. A. E. Research 
Committee inspires us by its articles. We see ex- 
amples daily of where worthy commercial application 

is made of the results of valuable inyestigations. All agri- 
cultural engineers, if they are worthy of the name, desire 
to organize and conduct worth while ex- 
Who Are perimentation and research. But to 
whom is this privilege extended. Who 
the Elect? are the elect? 

Many of the world’s most important 
discoveries and inventions would yet be hidden if their 
authors had waited to begin until time and money were 
made available. If you are still shivering on the bank of 
the research pond, kick off the ball and chain and jump 
in. And then do not float on the water wings of over- 
elaborate plans, procrastination, lack of time or money, but 
start swimming. 

Every member of a college or university agricultural 
engineering division (or whatever alias such an organiz- 
ation may be traveling under) should be earnestly encour- 
aged (pronounced “required’’) to interest himself in this 
vital phase of the institution’s activities. It is fully real- 
ized that in some educational institutions there is a separ- 
ate experiment station. They do not, however, hold the 
basic patents on research. In many institutions it is un- 
doubtedly true that each member of the staff should be 
twins even to keep up with his teaching and extension ac- 
tivities. Unfortunately there is no mystic way by which 
the experiment station worker can connect with the teach- 
er or extension man giving him the results of his work or, 
what is more important, the desire to separate facts from 
fancy. 

Not so loud, please! I heard your ‘‘How can I do it?” 

1. Select an unsolved agricultural engineering problem. 

2. Study it; learn all that exists about it (and do not - 
think that all investigation is carried on in the United 
States); brush up on those fundamentals of physics, math- 
ematics, etc., that pertain to it. With most of us, this of 
necessity will be a long process. 

3. Start, even though it wrecks some of the red tape. 
“Love will find a way.” 

Your students will rejoice and wonder what has awak- 
ened you. (Good instruction or extension is based on the 
possession of the research spirit). No longer will you be 
quoting to your classes the wonders of the Sunday supple- 
ment automobile section. It will cause you to sift carefully 
hearsay and local opinions; it will instill the desire for 
real facts and truth into your students. They need it— 
the country needs it. 

Read regularly one or two good research periodicals. 
It matters little whether the subject is love, lubrication 
or lockjaw; get the method, the spirit of it all. 

It has been said there is no new truth; truth always 
existed; it is ready for you to find it; all it needs is un- 
covering. 

Who then are the elect? You are, if you cast a unani- 
mous ballot for yourself and at once take up the duties 
of the office.. 


L. J. FLETCHER 
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The Eighteenth Annual A..S. A. E Meeting 


TENTATIVE program of the annual meeting will be 

; found on the following page—page 102. It is not yet 

complete, and some changes will be made. Watch 
the June issue of AGRICULTURAL ENGINEERING for the final 
program. 

A great deal of enthusiasm has been filtering through to 
the Secretary’s office the past several weeks in anticipation 
of this year’s annual meeting program. Without question 
it is the best one the Society has yet offered. Members of 
the Society who do not attend the meeting at Lincoln next 
month will be missing one of the biggest events in the 
history of agricultural engineering development. Every 
agricultural engineer should attend if it is humanly poss- 
ible for him to do so. 

Don’t be satisfied with coming yourself; encourage 
others who are interested in agricultural engineering to at- 
tend also. If the expense of the trip is a factor, weigh it 
in the scale with your professional advancement, and you 
will find it a small factor in comparison. Let every agri- 
cultural engineer who is seriously interested in advancing 
his profession, which is so closely related to his own per- 
sonal interest and progress, take up the cry “On to 
Lincoln!” Let’s be there five hundred strong! 

All members should attend the Lincoln meeting to keep 
in touch with the advancement being made and, incidental- 
ly, to receive the benefits that only such meetings afford in 
the way of getting new inspiration and ideas. 

While the annual meeting does not officially open until 
June 18, especial attention is called to the very interesting 
events scheduled for the day previous (June 17), which 
has been set aside for committee meetings, round-table 
conferences, excursions, and demonstrations that have 
been arranged for the special benefit of all who are inter- 
ested in agricultural engineering whether they be members 
of the Society or not. 

All who are especially interested in reclamation and 
wish to take the reclamation tour June 17 should notify 
Prof. I. D. Wood, College of Agriculture, Lincoln, 
Nebraska, before June 10. Members who are interested in 
reclamation are invited to make the tour of southeastern 
Nebraska, where visits will be made to large soil saving 
dams, terraced fields, ditches controlled by brush dams, 
and tile drained fields. It is planned that this tour will 
take the entire forenoon and part of the afternoon of June 
17. The rest of the day will be devoted to a round-table 
conference of reclamation at the College of Agriculture 
and dinner in the evening. 

The reclamation projects that will be visited are at 
Ashland, Nebraska, twenty-five or thirty miles east of 
Lincoln. Automobiles will meet Burlington train No. 5 at 
Ashland at 9:25 A. M. Ashland is the starting point on 
the tour and all persons from north and east should leave 
Omaha on Burilngton train No. 5 at 8:25 A. M. an dstop at 
Ashland. Other cars will leave the Agricultural Engineer- 
ing Building at the College of Agriculture campus at 8:15 
A. M. to accommodate members arriving on early 
morning trains. It is important that those who intend 
making this tour notify Prof. Wood before June 10, giving 
full information as to the time of their arrival in Lincoln 
and on what trains. 

A tractor demonstration will be put on by the Nebraska 
test engineers, Prof. E. E. Brackett, F. R. Nohavec, and 
their assistants. These tests will consist of belt and draw- 
bar tests with such other special tests as there may be 
time for. The construction laboratories will all be open 
and equipment will be on display. It is proposed to con- 
duct some of the tractor drawbar tests at the indoor earth 
plat so that the method of procedure may be observed. 

The Committee on Local Arrangements has also made 

arrangements with the agronomy department of the Uni- 
versity to give a short excursion through its field plats 
showing the effects of various methods of tillage, time for 
seeding different types of grain, etc. This will also in- 


clude a trip to the agronomy farm about five miles from 
the campus, 

A meeting of the Advisory Committee of the College 
Division of the Society is scheduled for the afternoon of 
June 17. ~- 

A meeting of the Council, including the retiring and in- 
coming members, is scheduled for the evening of June 17. 

If there are other groups interested in holding meetings 
or round-table conferences on June 17, arrangements 
should be made with Prof. O. W. Sjogren, chairman of the 
Committee on Local Arrangements, or with the Secretary 
of the Society. 

The annual meeting will open at 9:00 A. M. on June 18, 
with simultaneous programs of the Farm Power and Ma- 
chinery Division and the Reclamation Division. The 
formal opening of the meeting, however, will not take 
place until the general session at 2:00 P. M. on June 18, 
when it will be opened by introductory remarks by Prof. 
Sjogren, chairman of the Committee on Local Arrange- 
ments, followed by the President’s annual address, and 
following that by am address by H. J. Hirschheimer, presi- 
dent of the National Association of Farm Equipment 
(Manufacturers. 

Beginning again at 3:00 P. M. the simultaneous pro- 
grams of the Farm Power and Machinery Division and the 
Reclamation Division will be continued. 

The annual business meeting of the Society will be held 
at 8:00 P. M. on June 18. Business of the utmost import- 
ance, as it relates to the future growth and activities of 
the Society, will come before the meeting and members are 
urged to permit nothing to interfere with their attendance 
at this meeting. 

Two simultaneous sessions will run throughout the 
second day, June 19, of the meeting. These are the rural 
electrification program and the farm structures program. 
As on the first day, however, a general session, in which 
the entire convention will take part, will be held from 
2:00 to 3:00 P. M., at which time a speaker of national 
prominence, who has not been selected at this writing, 
will address the meeting, probably on the subject of 
“Reclamation and Recreation.”’ eae 

The annual banquet will be held the evening of June 
19 at 7:00 P. M. at the Chamber of Commerce. 

It is certain that those who attended the annual meeting 
last November in Chicago will not miss the banquet this 
year. The annual A. S. A. E. banquet is a fitting climax 
to the program that has preceded—an event full of inspir- 
ation and good fellowship that no member in attendance 
can afford to miss. From information received from the 
chairman of the Committee on Local Arrangements, the 
banquet tickets this year will probably be $2.00 a plate. 
At our last annual banquet members furnished their own 
entertainment and all who attended were unanimously 
agreed that it had professional entertainers backed off the 
boards. 

The entire third day, June 20, will be devoted to the 
Educational or College Division program, which will deal 
with the various phases of resident teaching, research, and 
extension. The morning session, beginning at 9:00 A. M., 
will be devoted largely to a discussion of research prob- 
lems in agricultural engineering. The forenoon will be 
devoted principally to resident teaching, while the evening 
session, under the direction of H. H. Sunderlin, chairman 
of the Committee on Agricultural Engineering Extension 
will be devoted exclusively to agricultural engineering ex- 
tension problems. 

The part of the extension program, which it is expected 
will take the greater part of the time scheduled, is that of 
a frank open discussion by the extension men and others as 
to what their problems are and their possible solution. It 
is this part of the program which should be of the greatest 
benefit to those engaged in extension work and all exten- 

(Continued on page 120) 
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Tentative Program of the 18th Annual Meeting 


Lincoln, Nebraska—June 18, 19, and 20, 1924 


HE official opening of the meeting will be June 18; the day 
previous (June 17), however, has been set aside for com- 
mittee meetings, round-table conferences, excursions and 

demonstrations. "With the exception of the last day, two divisions 
will be in session simultaneously. Each day, from 2:00 to 3:00 
P. M., a general session will be held, at which time a speaker of 
national prominence will address the entire convention. The an- 
nual business meeting will be held during the evening of June 18, 
and the annual banquet on the evening of June 19. 


June 17 


Reclamation tour of southeastern Nebraska 

Tractor testing (belt and drawbar) demonstration 

Excursion to the agronomy farm of the University of Nebraska 
Meeting of the Advisory Committee of the College Division 
Council meeting (evening) 


First Day—June 18 


GENERAL SESSIONS 


2:00 P. M. Introductory Remarks: O. W. Sjogren, chairman, Com- 
mittee on Local Arrangements 

President’s Annual Address: S. H. McCrory, chief, division of 
agricultural engineering, Bureau of Public Roads, U. S. Depart- 
ment of Agriculture 

ADDRESS: H. J. Hirschheimer, president, National Association 
of Farm Equipment Manufacturers, and president, La Crosse 
Plow Company 

8:00 P. M. ANNUAL BUSINESS MEETING 


FARM POWER AND MACHINERY PROGRAM 
MORNING SESSION—9:00 A. M. 


PAPER: “Power, Machinery and Production.” (Results of U. 
S. D. A. nation-wide study on power requirements of different 
crops, especially corn.) C. D. Kinsman, division of agricultural 
engineering, U. S. Department of Agriculture 

PAPER: “What California Confidentially Thinks About Tractor 
Design”—L. J. Fletcher, professor of agricultural engineering, 
University of California 

PAPER: “The Manless Plow’—J. B. Davidson, professor of ag- 
ricultural engineering, Iowa State College 

PAPER: “Motorizing the Corn Crop in Ohio”’—G. W. McCuen, 
professor of agricultural engineering, Ohio State University 

PAPER: “Growing 1000 Acres of Corn on the Hawthorne Farm 
in Illinois” 

AFTERNOON SESSION—3:00 P. M. 

PAPER: “Economical Production of Corn in Kansas”’—W. E. 
Grimes, professor of agricultural economics, Kansas State Ag- 
ricultural College . 

PAPER: “Cutting Silage inethe Field or at the Silo Filler’—c. 
D. Parsons, department of agricultural engineering, University 
of Nebraska 


PAPER: “Growing Corn With Horse Power” 
RECLAMATION PROGRAM 
MORNING SESSION—9:00 A. M. 
PAPER: “The Irrigation Problem in Kansas”—Geo. S. Knapp, 


state irrigation commissioner of Kansas 
Discussion—S. H. Beckett, professor of irrigation practice, Uni- 
versity of California 

PAPER: “The Relation Between Clearing Cut-Over Land and 
the Development of a Forestry Program’’—N. A. Kessler, land 
clearing specialist, Michigan Agricultural College 

REPORT: Committee on Drainage—J. R. Haswell, extension ag- 
ricultural engineer, Pennsylvania State College, chairman 

AFTERNOON SESSION—3:00 P. M. 


PAPER: “New Developments in Salvaged War Explosives”— 
W. A. Rowlands, land clearing section, department of agri- 
cultural engineering, University of Wisconsin 

REPORT: Committee on Land Clearing—L. F. Livingston, land 
clearing specialist, Michigan Agricultural College, chairman 

REPORT: Committee on Land Settlement—Wallace Ashby, ag- 
ricultural engineer, Duluth and Iron Range Railroad, chairman 

REPORT: Committee on Soil Erosion—E. W. Lehmann, professor 
of farm mechanics, University of Illinois, chairman 


Second Day—June 19 


GENERAL SESSIONS 
2:00 P. M. Address: “Reclamation and Recreation”’—(speaker 
not yet selected.) 


7:00 P. M. ANNUAL BANQUET 
RURAL ELECTRIFICATION PROGRAM 


MORNING SESSION—9:00 A. M. 


PAPER: “An Investigation Program on the Relation of Elec- 
tricity to Agriculture’—R. W. Trullinger, specialist in rural 
engineering, Office of Experiment Stations, U. S. Department of 
Agriculture : 


Discussion—L. J. Fletcher, University of California 
M. L. Nichols, Alabama Polytechnic Institute 
E. A. Stewart, University of Minnesota 
H. B. Walker, Kansas State Agricultural College 
J. B. Davidson, Iowa State College 
PAPER: “Electricity in Agriculture Abroad’”—P. A. Lundquist, 
chief, electrical equipment division, U. S. Department of Com- 
merce 
REPORT: Committee on Rural Power Lines—C. A. Atherton, 
engineer, National Lamp Works (General Electric Company), 
chairman 
AFTERNOON SESSION—3:00 P. M. 


PAPER: “The Relation of Water Power to Electrical Develop- 
ment”—G. C. Neff, general manager, Wisconsin River Power 
Compan 

PAPER: “Making Electrical Contact With the Farmer’—J. P. 
Fairbank, division of agricultural engineering, University of 
California 

PAPER: “The National Farm Power Survey’—C. D. Kinsman, 
division of agricultural engineering, U. S. Department of Ag- 


riculture 
FARM STRUCTURES PROGRAM 


MORNING SESSION—9:00 A. M. 


PAPER: “To What Extent May Farm Houses Be Standardized” 
—Walter G. Ward, extension architect, Kansas State Agricul- 
tural College 

PAPER: “The Spacing of Posts in Barns and Feeding Sheds as 
Affected by the Turning Radius of Various Vehicles’”—Erwin K. 
Young, Ohio State University 

REPORT: Committee on Farm Building Ventilation—M. .A. R. 
Kelley, agricultural engineer, U. S. Department of Agriculture, 
chairman 

AFTERNOON SESSION—3:00 P. M. 


REPORT: Committee on Farm Building Equipment—D. G. Car- 
ter, professor of agricultural engineering, University of Arkan- 
sas, chairman 

REPORT: Committee on Farm Building Design-—W. A. Foster. 
professor Of agricultural engineering, University of Georgia, 
chairman 

REPORT: Committee on Farm Sanitation—H. B. Walker, ‘pro- 
fessor of agricultural engineering, Kansas State Agricultural 
College, chairman 

REPORT: Committee on Farm Home Equipment—E. A. Stewart, 
professor of agricultural physics, University of Minnesota, ‘chair- 
man 

REPORT: Committee on Farm Storage—K. J. T. Ekblaw, agri- 
cultural engineer, Portland Cement Association, chairman 


Third Day—June 20 
COLLEGE DIVISION PROGRAM 


MORNING SESSION—9:00 A. M, 


PAPER: “The Fundamentals of Research’—Dr. E. W. Aten, 
Office of Experiment Stations, U. S. Department of Agriculture 
Discussion—J. B. Davidson, professor of agricultural engineering, 
Iowa State College 

REPORT: Committee on Research of the College Division—R. 
W. Trullinger, chairman 

REPORT: Advisory Committee of the 


College 
Scoates, chairman 


Division—D. 


REPORT: Committee on Cooperative Relations, H. B. Walker, 
chairman 

REPORT: Committee on Student Branches—J. B. Davidson, 
chairman 

REPORT: Committee on Standardization of Blue Print Service 


—F. W. Ives, chairman 
AFTERNOON SESSION—2:00 P. M. 

PAPER: “Thought Processes and How We Learn’—Dr. William 
Elmer Sealock, dean of the teachers college and professor of 
history and principles of education, University of Nebraska 
Discussion: F. W. Ives, professor of agricultural engineering, 
Ohio State University 


REPORT: Committee on Teaching Methods—C. O. Reed, chair- 
man 

REPORT: Committee on Standardization of Courses—C. W. 
Smith 

REPORT: 


Committee on the Advancement of Agricultural Engi- 

neering Education—F. W. Ives, chairman 

REPORT: Committee on Aims and Objectives of the Agricultural 
Engineering Curriculum—J. B. Davigison, chairman 

EVENING SESSION—8:00 P. M. 

PAPER: “Aims and Objectives of Agricultural Engineering Ex- 
tension”—R. L. Patty, extension agricultural engineer, South 
Dakota State College 

REPORT: Committee on Agricultural Engineering Extension—H. 
H. Sunderlin, Iowa State College 

DISCUSSION: “Pertinent Field Problems”—Agricultural 
neering extension workers 

Demonstration and inspection of Nebraska system of keeping office 
extension records—I. D. Wood, in charge 
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The General Purpose Farm Tractor’ 


By F. A. Wirt 


Mem. A. S. A. EB. Manager Sales Promotion, J. I. Case Threshing Machine Company 


EFORE discussing the reasons why the next big develop- 
B ment in the tractor industry is expected to be a general- 
purpose tractor, definition of just what is indicated by 

the term “general purpose” will be in order. 

By general-purpose tractor is meant an efficient source of 
mechanical power that can be used not only for customary 
tractor drawbar and belt operations, but also, when properly 
equipped and adjusted, for efficient cultivating, and other light 
drawbar work now more commonly done with horses. The 
outstanding feature of the general-purpose tractor, therefore, 
will be its effectiveness as a cultivator. Capacity for efficient 
plowing and belt work may be assumec. 

Examination of the ever increasing use of labor-saving, 
time-saving, larger crop-producing farm machinery indicates 
continual progress. It is like carrying coals to Newcastle to 
discuss in a meeting of agricultural engineers the many bene- 
ficial results brought about by the change from hand to 
machine methods in American agriculture, but study of the 
results of using machinery emphasizes strongly the necessity 
for a.general-purpose tractor. This same study also explains 
why the general-purpose tractor is a logical development. 

It is quite generally assumed that the year 1850 marks the 
beginning of the change from hand to machine methods in 
agriculture. You are all familiar with the statement which 
appears in the Twelfth Census Report: “The year 1850 prac- 
tically marks the close of the period in which the only farm 
implements and machinery, other than the wagon, cart, and 
cotton gin, were those which, for want of a better designation, 
may be called implements of hand production.” 

A most interesting confirmation of the above statement is 
found in the “Farmer’s Everyday Book,” published by Rev. 
John A. Blake of New York state in 1851. Mention is made of 
only the “plough, harrow, hoe, rake, fork, wagon, cart, and the 
like.” Reference was made to the roller, an implement “but 
little known.” Rev. Blake described how such a roller could 
be crudely constructed out of logs and heavy timbers. 

Intensely interesting also is a 74-year old sale bill, now 
in the collection of the Old Oregon Trail Souvenirs at Lewis- 
ton, Oregon. On March 1, 1849, J. L. Moss, of Versailles, 
Kentucky, held a sale preliminary to starting on his jurney 
across the plains to “Oregon Territory” in an ox-drawn 
vehicle. Among the items put on sale were “2 ox carts, 1 iron 
plow with wood mold board, 2 spinning wheels, 1 large loom, 
one dozen real hooks, 2 handled hooks, 2 scythes and cradles, 
and one dozen wooden pitchforks.” 

About 73 years ago then this far-reaching change from hand 
methods to machine methods began. Prior to 1850 the farmers 
for centuries, for thousands of years, in fact, used methods 
which history says were startlingly similar, but since 1850 and 
in less than three quarters of a century, marvelous changes 
have been wrought. 

Progress in the use of better machinery, as was to be ex- 
pected, was very slow immediately following 1850. Labor- 
saving machines were crude in Jesign and construction, but 
the great need for effective machinery to help in putting into 
production the rapidly developing Ohio, Mississippi, and Mis- 
souri valleys and watersheds, urged farmers and others of 
mechanical mind to work faster in the development of needed 
farm machinery. 

In spite of human opposition in many quarters to advance- 
ment and to better methods which labor-saving machinery 
faced then as it is facing today, the application of machinery 
to agriculture gradually gathered momentum. Slowly at first, 
it is true, but as the years rolled by this movement increased 
until today we are justified in saying that the success of 


*Paper presented at the 17th annual meeting of the American 


Society of Agricultural Engineers, Chicago, November 1923. 


American farming depends absolutely upon the efficient use 
of modern, labor-saving farm operating equipment, but uni- 
form progress has not been made in the different kinds of 
equipment. 

Briefly stated, the happy results of using modern equipment 
include: The farmer is no longer the “man with the hoe,” 
but is a business man greatly improved physically and men- 
tally over farmers of centuries ago; the hours of work per 
day on the farm have been steadily reduced; returns for 
work done have increased; women as farm laborers hardly 
exist today; population has shifted from the farm to the 
cities, reducing the percentage of farm population from 90 
per cent to less than 29 per cent, bringing with this shift 
the conveniences and many of the necessities of present day 
civilization; production per acre, also the production per 
man, which is vastly more significant, has been increased; 
production costs have decreased, and the quality of farm 
products has improved. 

Running like a golden thread through this change from 
hand to machine methods is the outstanding fact that all 
development has been towards increasing the individual’s 
capacity through control of more power and larger machinery. 
But that capacity great as it is today is limited because a 
general-purpose tractor is not available. It seems reasonable, 
therefore, to believe that a general-purpose tractor is a 
logical development in farm operating equipment. 

When actual farm operating conditions are carefully exam- 
ined, the need for general-purpose tractors stands out prom- 
inently. Farm operations can be classified as follows: Pre- 
paration of the seedbed, planting the seedbed, cultivating, 
harvesting, belt work, and miscellaneous. Reference to aver- 
age operations on the average farm indicates that horses 
are necessary for planting seedbeds, cultivating row crops, 
harvesting most crops except wheat, and miscellaneous 
hauling. 

Tractors, as we know them today, are most suitable for 
preparation of seedbeds, harvesting wheat and belt opera- 
tions. 

Reference to the following table giving the yearly farm 
operation on an average tractor farm is illuminating as to the 
possibilities of a general-purpose tractor: The usual sourée of 
power on efficient farms is also specified. 

1. Preparation of seedbed (Spring): 


| a ee .+...Tractor power 

en NE ic 5 ns a slwdavecusicvmaiores Tractor power 

Oe NNER oe bse crc ticcdaieeseacse Tractor power 
2. Planting the seedbed: 

(a) Drilling grain or seed............ Horse power 

(b) Planting grain or seed........... Horse power 


(c) Planting potatoes, etc........... 
3. Cultivating row crops: 

CR) CUMIVAEIOE . o iciciccoesces Goaaene Horse power 
4. Harvesting all crops: 

(a) Cutting small grain.... 


..Horse power 


. Tractor or horse power 


Cy TN I oan once c creiscinitiecinens Horse power 
eae Horse or tractor power 
(d) Cutting OOFR. ........60005 is seed Horse power 
(e) Digging potatoes ..... Giencree Gear wane Horse power 
5. Preparation of seedbed (Fall): . 
Re INN go 15 0.0 06 ot eeenin dee a:owine'e Tractor power * 
Se Cae etre ee Tractor power 
RC) FIBRPOIOE «wooo iicen cn cesavess Tractor power 
6. Belt operations: 
Dit IRIN «55... 6 d's wena mntesicin epee Tractor power 
I NN I no ona iniky See shrines Tractor power 
(c) Feed Grinding..... Gas engine or tractor power 
(d) Wood sawing ..... Gas engine or tractor power 
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RS Ss sn cdl ale ara pais 6: ie. Sasa niece Tractor power 
NIE. 0 ics sera ainises < sal sglateen Tractor power 
a ...Tractor power 

7. Miscellaneous: 

Ce} SPCDATG SYTAFINE ....... .cc0cscee Horse power 
(b) Spreading manure...... Horse or tractor power 
INES. "ch Svein’ alls <o< ao aw eaie niaie Horse power 


The present tractor owner uses the tractor in preparing the 
seedbed; then he uses horses for planting and cultivating 
while the tractor is usually idle. When harvesting the tractor 
may be used some. For belt operations, the tractor is gotten 
out, also for preparation of seedbeds in the fall. Miscellane- 
ous operations require horses. 

Examination of several tractor investigations discloses the 
interesting fact that the present tractor owner disposes on an 
average of only 2.8 horses per tractor. It should be ex- 
plained in this connection that the number of horses disposed 
of differs widely, not only by states but also by individuais. 
Many owners of 15-27 tractors, for instance, dispose of six 
to eight horses upon the purchase of the tractor. After mak- 
ing due allowance for the tractor owners who prefer to in- 
crease their operations materially rather than sell horses, 
and other farmers who were under-powered before buying a 
tractor, it would seem that large numbers of farmers find it 
necessary to maintain both tractor and horses, the latter in a 
larger number than desirable. To maintain a tractor and 
horses on thousands of farms is too big a burden. They do 
not have sufficient work to justify buying a tractor for only 
a part of the farm work. 

Further study of the foregoing table showing farm opera- 
tions and power most often used emphasizes the relationship 
of type of farming to number of tractors sold. In the winter 
wheat belt and prairie rice territories, tractors, as might be 
expected, are used in great numbers but in the corn and cot- 
ton states where cultivating, and to a lesser extent, other 
light drawbar operations play a more important part in farm 
management, fewer tractors, relatively, are found. 

Diversified farming is highly recommended, with few ex- 
ceptions, by most farm management authorities, yet diversi- 
fied farming means more cultivation and more light drawbar 
work, operations for which the present tractor is unsuited. 

The importance of row crops can be better understood by 
reference to the major crops grown in United States as fol- 
lows, the figures being taken from the 1922 U. S. D. A. 
year book: 

Acreage of Grain and Row Crops 


WE item ones cei e's 61,230,000 Corn ....... Meiers 102,428,000 
OE eee Te 40,693,000 Cotton ........... 33,742,000 
PR oo sc cesiene 7,390,000 Grain sorghums 
A os casa sain aise. 0 0 6,210,000 (kafirs, milo, 
WNT, scans ee 1,308,000 . maize, feterita).. 5,051,000 
PN a aie 5 de sie ve 1,055,000 Potatoes ......... 4,331,000 
Buckwheat ....... 705,000 Tobacco .......... 1,725,000 
Sweet potatoes.... 1,116,000 
Sugar Beets 
(harvested) ..... 537,000 
er ere 521,000 
Total Acreage of Total Acreage of 
Grain Crops..... 118,671,000 Row Crops...... 149,451,000 
Value of Grain and Row Crops 
ME | aos ia.s.05. hg $864,139,000 Corn ........... $1,900,287,000 
GBs. 55.654 0s ss 478,548,000 Cotton ......... 1,192,461,000 
BAPIGY <0. 2.ccsee 97,751,000. Grain sorghums 
eee 66,085,000 (kafirs, milo, 
RN a oo.os «5 0:00%'ss 25,869,000 maize, feterita) 79,389,000 
. errr 39,178,000 Potatoes ....%.. 262,608,000 
Buckwheat ...... 13,312,000 Tobacco ....... 306,179,000 
Sweet potatoes.. 84,492,000 
Sugar beets.... 29,605,000 
Broom corn..... 7,614,000 


Total Value of 
Grain Crops. .$1,584,882,000 


Total Value of 
Row Crops... .$3,862,635,000 
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Soy beans and cow peas are omitted from the foregoing 
table as they are planted both broadcast and in rows. 

The row crops mentioned occupied, in 1922, 30,780,000 acres 
more than grain crops. After allowing for the vicissitudes 
of nature and shifts from one crop to another, it can reason- 
ably be. said that row crops occupy year after year a larger 
acreage than grain crops by many million acres. As far as 
value is concerned, row crops in 1922, as given above, were 
worth $2,277,753,000 more than the grain crops. Further ex- 
planation of the pressing need for a good general-purpose 
tractor sems unnecessary. 

Farm help is difficult to get because of high wages paid in 
the cities. Floating labor from the city is more or less un- 
available while, in the farming communities, the movement 
from the farm to the city keeps the supply of extra help ex- 
hausted. Wages for either good or bad farm hands is almost 
prohibitive. The farmer, therefore, must do the best he can 
with a minimum of help. With cultivating and harvesting 
overlapping, the farmer now finds himself in difficulties. A 
general-purpose tractor, obviously, would greatly increase the 
individual’s capacity when he needs it most. 

Granting that a very real need for a general-purpose tractor 
exists, the question immediately arises: What about the 
motor cultivator? While this is a controversial subject, the 
answer many will agree on is probably like this: For cultivat- 
ing they have been quite efficient, but are lacking in power. 
They are too expensive for many farmers to buy, and they 
are lacking in the universality of uses which justify their pur- 
chase on a large scale. As for motor cultivators, with plow- 
ing attachments, they seem lacking in four essentials—adapt- 
ability, durability (dependability), economy, and ease of 
handling. The sale of motor cultivators, therefore, is greatly 
limited. ; 

The farmer has two big jobs, plowing and cultivating, with 
harvesting a close second. Power is needed for plowing— 
speed for cultivating. To be thoroughly practical a general- 
purpose tractor must be efficient for both classes of work. 

Right here is where a fundamental mistake is being made. 
The assumption is made that since a general-purpose tractor 
must be efficient in cultivating, the designer must consider 
cultivating of first importance and plowing of secondary im-_ 
portance. This faulty reasoning has led to motor cultivators 
with insufficient power, and, if not guarded against, will post- 
pone the development of needed general-purpose tractors for 
years or until the mistake is rectified. 

It would seem very desirable to lay the foundation of a 
general-purpose tractor on the fact that plowing and thresh- 
ing requires more power than cultivating. 

A wrong conception in other quarters which is noticeably 
retarding the development of a general-purpose tractor is the 
idea that a one-plow tractor is large enough to operate a 
two-row cultivator. Such a machine would be going back- 
ward. It does not increase the individual’s capacity, which 
is contrary to the development of power and machinery, since 
the change from hand to machine methods. Of more prac- 
tical consideration is the fact that a one-plow tractor does not 
have sufficient power to pull a two-row cultivator. 

In my opinion a general-purpose tractor should pull a two 
14-inch bottom plow under average conditions, operate a 20 or 
22-inch thresher, and with the proper attachment cultivate two 
rows ata time. An attachment of lesser importance would be 
a 6, 7, or possibly an 8-foot mower for the general-purpose 
tractor could easily pull two mowers. When such a general- 
purpose tractor is designed and built, the additional power 
and weight necessary for pulling the two plows will not be 
found harmful nor too expensive in cultivating. 

' In using a general-purpose tractor, the tractor would be 
used for plowing and other seedbed work in the spring. Just 
prior to the planting season, on some rainy forenoon, for 
example, the necessary attachments or adjustments for plant- 
ing could be added or made. Later the planting attachments 
could be shifted for cultivating equipment, and from then on 
only gangs need be removed when the general-purpose tractor 
is pulling the binder, hay loader, sprayer and other machines. 

The mowing attachment could be attached or removed easily 

when the time came for its use. 
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When the fall plowing season came around the cultivating 
equipment could be removed and any necessary adjustments 
made for plowing. 

In July, 1923, a letter was mailed to many college and uni- 
versity agricultural engineers asking for their answers to 
the following questions: 

What, in your opinion, will be the next development in 
tractor development? 

(a) Larger proportion of two-plow tractors? 

(b) Larger proportion of three-plow tractors? 

(c) A general-purpose tractor which cannot only be used 
successfully for plowing, but also for belt work and two-row 
cultivating? . 

A large number, as might be expected, qualified their re- 
plies. Others confined their opinions to their own local con- 
ditions; others based their replies on the industry as a whole. 

Out of twenty replies, six favored the two-plow tractor, six 
the three-plow tractor, and thirteen a general-purpose tractor 
as the next development. Please note that six and six and 
thirteen equals twenty-five opinions from twenty individuals. 
The explanation of individuals saying that either two or three- 
plow tractors and general-purpose tractors are the next de- 
velopment is simple but not surprising. In the next few 
years the two or three-plow tractor will increase in sales, but 
the general-purpose tractor will then come into its own. 

Comments by these trained agricultural engineers will be 
interesting; a few are quoted aj follows: 

“A one-plow tractor (referring to the development of a 
general-purpose tractor) is in the horse zone and the prospect 
will not enthuse tractor buyers.” 

“I am rather pessimistic about the general-purpose tractor. 
It - like the general-purpose cow; it doesn’t do anything very 
well.”’ 

“I believe that the present type of tractor will be further 
developed, but the main development of future tractors will 
be along the line of general-purpose machines that can be 
used in nearly all farm operations. While the present type of 
tractor can be regarded as a successful field machinesias far 
as plowing and general operations of that nature are” con- 
cerned, it is far from satisfactory for other field operations, 
particularly those dealing with hay and corn growing.” “ — 

“My judgment would be that what the farmer is going to 
want in the future is a general-purpose tractor that is good 
for belt work, that will handle at least two plow bottoms in 
the field under adverse conditions and can be uséd for culti- 
vating, cutting grain with the binder, disking, plowing, and 
perhaps seeding and harrowing.” 

“It seems to me that the ultimate development in tractor 
construction is that they should do both plowing and cultivat- 
ing, also mowing, pulling or carrying binder, seeding and 


The general-purpose farm tractor must do more than plow and prepare the seedbed, haul binders, and perform various 
belt operations; it must be adapted to the planting and cultivating of row crups as well 
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practically all operations. I believe this tractor should have a 
special equipment designed for it; for example, it might pos- 
sibly carry the mower and binder and furnish power for oper- 
ating directly from the power unit on the tractor.” 

“I believe that the next big development in tractor con- 
struction will be a general-purpose tractor to which may be 
attached necessary implements, the implements being less ex- 
pensive probably than present horse-drawn implements. In 
this connection I am inclined to think that we may see de- 
velopment in a three-row corn planter and cultivator.” 

“I believe that there is a big need for a general-purpose 
tractor which will pull two 14-inch plow bottoms and which 
can be used for cultivating row crops. It seems to me that 
a tractor of this nature would be very popular among the 
farmers.” 

“I expect to see the development of a general-purpose 
tractor which can be used successfully for plowing and for 


‘the cultivation of intertilled crops. It will be impracticable 


to make this tractor heavier than to furnish sufficient weight 
to pull a two-bottom plow. This type of a tractor will find 
a wide use in the corn belt. Some of the more recent experi- 
mental models would indicate that this general-purpose trac- 
tor is now within sight.” 

Some broad reasons exist for the conviction that a general- 
purpose tractor is the next development in the tractor in- 
dustry: , 

1. The general-purpose tractor is‘a logical development in 
the. evolution of machinery methods towards increasing the 
individual’s capacity by controlling more power and larger 
machinery. 

2. Planting seedbeds, cultivating row crops, harvesting 
most crops, except wheat, and miscellaneous hauling are im- 
portant farm operations less efficiently handled than seedbed 
preparation because general-purpose tractors are not avail- 
able. 

3. Row crops occupy greater acreage than grain crops and 
are worth over a billion dollars more. Farming row crops 
lacks in efficiency because suitable mechanical power in the 
form of a general-purpose tractor is not yet available. 

4. Labor conditions on the farm are such that extra labor 
for cuitivating and harvesting which usually overlaps is ex- 
pensive and hard to get. A general-purpose tractor will 
greatly relieve this situation. 

In designing a general-purpose tractor, plowing and belt- 
work should be kept in mind as well as cultivating and mow- 
ing. The general-purpose tractor, in my opinion, should pull 
two 14-inch bottoms under most_ conditions, operate a 20 or 
22-inch thresher, mow a 6, 7, or 8-foot swath, or pull two 


mowers if desired, and plant and cultivate two or three rows 
at a time. 
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Overcoming Sales Resistance to Modern Barn 
Equipment an Engineering Problem 
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ENGINEERING 


By W. B. Clarkson 


Mem. A. S. A. E. Research Engineer, King Ventilating Company 


INCE the world began, the commercializing of a new 
idea has, in its early history, been compelled to run the 
gauntlet of abuse, criticism and satire. Stories of the 

exploits of airmen and submarine crews are today accepted 
as scientific facts. Only a few years ago our fathers got 
many a thrill in reading Jules Verne, while today his writings 
would be very tame reading. 

Twenty-five years ago the metal cow stanchion was a new 
thing, which farmers generally pooh-poohed at; they opined 
that the new fangled contraption was no good, and when a 
forward looking, progressive dairyman with a vision of cow 
comfort invested in metal stanchions, he became the butt of 
ridicule in his neighborhood, and even his best friends would 
say, “A fool and his money are soon parted.” 

But the “new contraption” forged its way ahead through 
sheer merit until, in a comparatively short period, it became 
firmly established as a necessary part of the floor arrange- 
ment in every well-equipped dairy barn. 

No one ever has been “sold” on the price of a new service 
or an article of merchandise when first introduced; the price 
is always too high, and the selling organization who pioneers 
the marketing of a new product is always confronted with 
the necessity for justifying the price of such an article for 
service. This is always the chief thing to overcome in the 
early history of its sale. 

Consider the twine binder, as an example; everyone who 
has had experience in marketing that commodity soon after 
its invention, will recall the buyer’s argument of “too much 
money.” Eventually, the binder became standardized in de- 
sign and price so the farmer needing a binder knew about 
what he would have to pay before starting to town to make 
his purchase. He only needs to consider the question of 
quality and service, and he will usually buy one of the 
standardized machines well known to have these elements 
back of it, in spite of any temptation of a cheaper price 
for a comparatively unknown binder. 

Cow stanchions are rapidly becoming standardized in the 
same way, and while there is yet a much wider variation 
in design and price than is the case with the binder, the 
salesmen of barn equipment do not have to meet this sales 
resistance, caused by price ignorance, as they did a few 
years ago. Stanchions, pens and related parts are well 
enough standardized in price so the buyer has the oppor- 
tunity of a large field of selection in which to purchase the 
equipment best suited to his ideas of quality and service. 


. He is past the point of thinking that all stanchions are too 


high priced, because he knows that the price is regulated by 
free competition between the various manufacturers. 

I will not attempt in this brief paper to discuss sales 
resistance caused by the farmer’s financial problems during 
the last few years of depression; it is perfectly obvious that 
when times are good for the farmer he is just as free a 
buyer as any other class, of the things he needs to carry on 
his farming operations. 

A prominent barn equipment. manufacturer makes the, fol- 
lowing statement: “A few years ago it was necessary to sell 
the farmer on the idea of up-to-date barn equipment, the 
work was largely educational and it was sometimes no easy 
task to convince him that steel equipment would pay big in 
reduced depreciation, reduced labor cost, and increased milk 
yield. Today the average farmer seems to appreciate the 
need of this kind of equipment and sales are held up only 


*Part of the 1924 Report of the A. S. A. E. Committee on 
Farm Buildings Equipment. 


through lack of his ability to buy automobiles, electric light- 
ing systems, radio outfits, field machinery, and several dozen 
other things, including barn equipment, all of which he feels 
he must have. Just at present we are not meeting with any 
very definite sales resistance other than the shortage of 
money with the farmer. So while there is still much edu- 
cational work to be done, we feel that with the farmer in 
better shape financially, and with fewer people in different 
lines of business after his money, the same as we are, there 
would be mighty little difficulty in selling him barn equip- 
ment.” 

One factor in the present sales resistance to the distribu- 
tion of farm equipment is that many farmers have not yet 
awakened to the fact they can no longer rest with the easy 
assurance that the rise in the value of their land, in relation 
to other commodities, will assure them of a good increase 
in their financial statement at the end of the year, even 
though they fail to make anything in their actual farm 
operations. 


Farmers Should Understand the Econemic side 
of Modern Farm Equipment 


One of the most important duties of agricultural educators 
is to teach the farmer the economic principles which must be 
observed by anyone who successfully conducts a business and 
sells its finished products on a market in which the demand 
does not increase more rapidly than the supply. It is a well- 
known fact that today most of the products of the farmer 
are not subject to an increased demand warranting depend 
ence on the speculative returns from agricultural investment. 

The principles of financial engineering are receiving a 
great deal of attention in all phases of industry, as evidenced 
by the extensive comments of the engineering press on Gold- 
man’s “Financial Engineering.” A large part of the prob- 
lem of overcoming sales resistance in the sale of farm equip- 
ment, lies in the presentation of the economics of the invest- 
ment in farm improvements. 

Every installation of farm building equipment, as well as 
every building, carries with it a certain amount of capital 
equivalent to that required at the beginning of a period of 
years to pay for the service which the improvement is to 
render. From this viewpoint this “capital equivalent” to a 
“cheap” improvement is more than it is on an improvement 
made on a quality basis. The demonstration of this principle 
is well worth the time and study of every agricultural 
engineer. 

Ventilation applied to the farm buildings, as a commercial 
proposition, has several years ahead of it yet before it will be 
developed to the position where barn equipment now occu- 
pies in the farmer’s mind. 

Sales resistance in farm building ventilation is much less 
today than it was nearly two decades ago, when the first 
factory organization entéred the field in an endeavor to com- 
mercialize this idea. And yet there is still a long road to 
travel, before the average farmer realizes the vital necessity 
of a weil-appointed ventilating system to be applied to every 
building in which he houses livestock. 

The educational work necessary to get this commercialized 
farm building ventilation idea well started was a much bigger 
job than the average man realizes, except he has had experi- 

ence of a like character in his own career. There is much 
work ahead for those who are interested in educating the 
farmer’s mind in this direction. 

For many years there have been ventilating systems in- 
stalled in dairy barns, all of them being made up according 


=i ee 


ee oe et a Naha eae Sh 
. Se ee 5 Ao ARs. ey, F af ae oe re 
ee : ee es be, toad ons (va 
‘7 er kee, eee Sh SL oN ep ate, yee sh 
i : fk a ae fe) ne ie 
Sa ee ay ae ‘ 
: 7 - SEAN ies 
: s: i oD a i. TRU a eee 
e Brea ge 7 net 
ree pale ae 
rf - m im a 
7 | ie 8 eri t Poe 
: pats nies 
r ae Beh | ie 
ie ~ et ee 
, renee || wy 
’ TSS ae - hi 
er  egT ES 
105 pets a. 
ile 
eS ae 
S408 Nee ve ae 
Aut gees 
Been fi ie 
eC Ps 
eae. Sr 
ag ar) 
© SE 
Bestaiec + yet 
~ hE ae het 
BA. Nd ie 
ee 
7 Batley 
Sekt Ba eo 
Vie 
m, poate SN : 
Werte 3 Yan 
RRS ko Ser 
atta re 
AWE fe se: Lt 
Dareertic * 
Uh Ocodes ey ¥ oh 
is Cte a 
ha ee ‘ee. 
Men peek: =. 
; ior es Team 
IPR: 18S 
eC oe un 
Ope Mieday gk ce 
iene bet f 
ol Ree 
Kat ee 4 ait 
3 Bho fs 
Be Lives Soha 
Behe te 
aha fore ea 
Reb bis et ae 
es 
Se or 
hee ey av 
RACE 
Ve ata ay, 
Leas a 
BSS a a 
bet hm 
ik oo eae 
GANS 
aaa ee! ip 
bet, "See 
‘SoS = ihe 
Lo Sane 
Wn 54 hs 
Mere = oo 
Ne 9 at 
ae a 8 het 
ON ae 
ee a ape 
ct. eee 
eo ere 
es \sfeaee 
Sherpa ib 
ore ae 
Vapi oc te 
rts aitt 
i a a 
1 Oe ead 
Tey ORE taba 
i Me Nw: 
es Bit ip ts 
Po Snagage ®t a" 
pe ea A 
"hes Pa yy. 
De 
eee 
ee = 
Bert fs 
\ sy Alig 
: Hii bd 
t. “ee he 
ns pay 
Do SNe ae 
Art Ran 
Wein Sty) 
eat 
tie ate RONG 
rent veo 
coe 
eoure pee 
ike Nee Te eae 
eek to SM 
me 2 | AD 
Wat ee 
corse wae 
Vet a ee 
pee 
Bet Na Res: 2 
; a 
ae Lag iad 
ng cee 
» Med Bit, 
‘iow ee 
. yee 
oe. 
; ister 80 y 
: ti Rees 
jet aria 
' Ta a 
; Saree ears 
yates eae 
ralpee A 
Bitets | rai 
aa 
ae Uys 
O) ae 
se Fa < 
. VL Nit pats 
ee? 2s hy 
‘ee 
ae 
Bhar 2 ie 
eee ye 
eet yt gh: i | 
TS 
Se hee haa 
oh SA es Nee 
ree Fey) 
peas 
’ th 
ee ek 
Ais boty fie 
Ta Se. ‘e 
7 et ork, v2 To. 
: Be es 
; OE ease 
Pea VS 3! 
Reis hee 
ee Be fa 
M5, 
{ “A ie iP Whe 
a 
Pan 1 
4 re i fig kge ak 
Tal pepe Bixk> 
nt aa a 
Fe Me page: 
Rye 
4) Se ee 
| mee) 
Hee 
“ eae 
cee ee 
ee ERY 
+ ene 
aes 
ewer ss 
7 ci Baas 
ee conan 
. te a 
‘ So Pate : 
Ps i 
: ey, 
en «ae 
2 
iad 
Bae, ae i? 
ee awe 
et ee 
ei ee 
ee ee Pete Mia de 
ae SR: OG ee ae eS ae gene OR Pr 
"Ber, ee ee =. 5 a bare Pia2 ae A bate |S Sem _ 5a ea Fa ee 
ae ; Es at: RE” SRE ae ee ae . See jae 
4 Ta 5; ee Nell Oy ae 8 oa es fe Ee 
: . aye: > at ee RE 9 an a FN oe 
] ie ra a a a °° ees. rat peas hae 3 
7 int as oan i 4 Bee SERS era 
i . “a av » Hee SE fi. = aie 4 2 yes 
; 2 a : patient 2 oor Ds ae 7 
: i 


2 


- { 


o 


106 - AGRICULTURAL ENGINEERING 


to the individual idea of the owner of the building or the idea 
of some man in whom he had confidence. No two of these 
systems were alike and very few of them designed and 
installed by men with any previous experience, and in each 
of these cases the owner of the building took his own chances 
as to the successful operation of the system. Today there 
are several manufacturers in the field selling ventilating sys- 
tems to the farmer, each with his own ideas about the results 
to be secured and the character and quality of the service to 
be rendered, but all of these manufacturers are combining 
in educational work that is rapidly convincing the farmer 
that good ventilation is a necessary and economical invest- 
ment. 

Right at this point, however, the prospective buyer of 
ventilation may become confused, not knowing which way 
to turn. One group with metal ventilators for sale in addi- 
tion to a lot of other articles manufactured from sheet metal, 
is interested in selling him “cupelas.” A second group, the 
country carpenter, does not like to work with sheet metal 
and in some districts, even at this late day, we find this 
class advocating the lumber cupola. A third group is inter- 
ested in the sale of barn equipment and includes in their 
line 2 metal ventilator which they will sell to the farmer 
included with his barn equipment bill, and since it is neces- 
sary for them to draw a floor plan showing how to place 
their equipment in his barn, they offer him, as an added 
inducement, the services of their planning department which 
will design a ventilating system included in his plans, free 
of charge, which he may turn over to his carpenter so that 
?. ventilat'ng system built of lumber may be installed ac- 
cord’ng to their plan. A fourth group is found in the exten- 
sion departments of the agricultural colleges, plus the in- 
stitute workers who lecture at farmer’s short courses. To 
the everlasting credit of this last named class be it said they 
are persistent seekers after truth; and the field covered by 
them is vitally important and necessary to the upbuilding 
of agriculture. 

However, just a short time ago some of the last named 
group were preaching to the farmer about “How cheap he 
could build a silo,” describing in detail just how the farmer 
can purchase the material and do the work himself, thus sav- 
ing the cost of high priced labor and providing himself with a 
silo “just as good for half the money.” (Of course, the 
farmer’s time isn’t worth anything, and no doubt he would be 
out of a job unless he found sornething like this to do.) 

In the past the policy of agricultural extension workers, 
judging by the fruit of their labors, seems to have been not 
“how good,” but “how cheap” should the farmer carry out 
his building operations. 

The extension work of the last year or two indicates that 
we seem to be coming to the end of this cheap era in farm 
building construction and are looking forward to an era whe. 
“quality” rather than “cheapness” is to be emphasized. The 
agricultural colleges, the U. S. Department of Agriculture, 
the farm press, and various other extension agencies are com- 


bining in the educational publicity emphasizing the necessity 
for good ventilation. 


Benefits of Proper Ventilation Can Be Put 
on a Dollars and Cents Basis 


The influence of proper housing conditions, as they are 
produced by quality engineering service in ventilation, is 
often neglected in the minds of farmers, because the returns 
are not immediate but are rather of a nature which influences 
most the permanent value of the investment in every hus- 
bandry enterprise. This permanent value may be appraised 
by a comparison of the ultimate outcome of the whole, when 
a complete ventilating system is installed, with the results 
that are likely to be experienced without the system. 

For example, it has been found that the hay above the loft 
floor of an unventilated barn is often spoiled to a depth of 
one and one-half feet, by its having become saturated with 
moisture from the stable. Often there is another lot of hay 
spoiled beneath the purlin plate where the water has dripped 


from the roof, and again more along the outer walls of the 
barn. : 
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Considering only the first of these items, in a barn 34 by 60 
feet, 3060 cubic feet or 4.37 tons of hay are involved. At 
$15.00 per ton, a loss of $65.55. The thing that we are em- 
phasizing here is that it is important that this liability be 
completely removed, and before it will be removed, its amount 
from a financial standpoint must be established in the minds 
of farmers. 

Here we have a good problem in finance, to determine the 
present cash value of the equipment which will affect this 
saving ovet a period of, say twenty years. According to Gold- 


man, the capital thus evaluated by the earning power of this 
equipment is, 


A (14R)n—1) 
EB = —— x ——__—_- 


R (14R)n 


where “A” equals the annual saving, “R” the rate of interes: 
and “n” the number of years. 


Solving this equation, where “A” equals $65.55. “R” equals 
6 per cent and “n” equals 20, 


$65.55 1.067°—1 
E = — x —————- = _ $751.87 
.06 1.067° 

The actual saving, within the twenty year period is muci 
more than this, and, if invested at interest, the amount woul’ 
again be much larger, but the above computation shows us 
what it is worth to us today to have the equipment that wil! 
produce such economic results. 

While we cannot hope, in this discussion, to make a com- 
plete appraisal of the value of a ventilating system as com- 
puted from its results, I believe I have outlined a feasible 
method of overcoming the sales resistance in the distribution 
of all classes of farm equipment, as it can be done by edu- 
cation. 

This brings us to thé point of what, in my opinion is causing 
the greatest amount of sales resistance in the mind of the 
farmer regarding the question of farm building ventilation, 
and I believe the case is stated fairly. 

The work of the Committee on Farm Building Ventilation of 
the American Society of Agricultural Engineers has been the 
greatest single agency in developing the standardization of 
farm building ventilation during the last decade and this coni- 
mittee has just begun to reach some definite results. 

The present chairman of this committee, in conjunction with 
other workers, in the last three or four years has accumu- 
lated much fundamental data for the United States Depart- 
ment of Agriculture which, when published and made avail- 
able to the general public, will do more to stabilize or stand- 
ardize farm building ventilation than any other factor we can 
name. Naturally, when that time arrives sales resistance 
will be materially reduced. 

How can the average farmer, who does not pretend even « 
smattering knowledge of the physics or chemistry of this ven- 
tilation problem be expected to be other than “all up in the 
air” as he becomes interested in the investigation of this sul)- 
ject and finds a multitude of confusing ideas proposed by men 
who are not willing to back their judgment by assuming the 
full responsibility of good results from their advice. 

To the few who have had experience there are some well- 
established fundamentals and this sales resistance could be 
materially reduced if the A. S. A. E. will work out these funda 
mentals and adopt a recommended practice at an early date. 

How can we expect the buyer’s sales resistance to be very 
much reduced until a reasonably fair “recommended practice” 
is adopted by this Society, all members of the Society then to 
work in accord with this recommended practice and a concert 
of action naturally then would result as regards the educa- 
tional publicity given out to the public on this subject. 

In the preparation of this discussion the author gratefully 
acknowledges the receipt of valuable suggestions from the 
following: C. S. Whitnah, associate engineer, King Ventilating 
Co.; Bertram Scott, sales manager, Louden Machinery Co.; 
E. E. Rogers, sales manager, C. A. Libbey Co., and F. B. 
Wells, sales manager, Olsen Mfg. Co. 
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Research Methods in Agricultural Engineering 


Research activities in the agricultural-engineering field are presented under 


this heading by the Research Committee. 
manipulation of research methods and equipment are featured. 


Articles dealing purely with the 
Members 


are invited to discuss material presented and offer suggestions on timely topics 
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Research in Agricultural Engineering—1923* 


By R. W. Trullinger 


Mem. A. S. A. E. Specailist in Rural Engineering, Office of Exp>riment Stations, U. S. Department of Agriculture 


HE PURPOSE of this report, as in previous similar re- 
ports, is to draw attention to the more prominent fea- 
tures of agricultural engineering experimentation, inves- 

tigation, and research completed, in progress, or in process 
of formulation during the year at the state agricultural col- 
leges and experiment stations, certain other state, federal, 
and private institutions, and certain foreign agricultural and 
engineering institutions. 

No claim for completeness is made in this report the in- 
tention being rather to survey the outstanding works with a 
view to bringing out lines for further study and of drawing 
special attention to what appear to be important lines of 
inquiry neglected in certain studies which have been in 
progress for some time and to proper starting points for other 
studies. Attention is also incidentally drawn in certain in- 
stances to some of the factors governing the evolution of re- 
search in agricultural engineering. 

As usual, the work in agricultural engineering completed, 
in progress, or planned during the year included the follow- 
ing general subjects: Farm machinery, farm buildings and 
structures, drainage, irrigation, farm water supply and sew- 
age disposal, land clearing, materials of construction, and 
miscellaneous. ; 

Farm Machinery 

There is a record of at least thirty-two either specific or 
general farm machinery projects in operation at thirteen 
stations in the states of Alabama, Michigan, Arkansas, Iowa, 
Nebraska, New York, Montana, West Virginia, Minnesota, 
Indiana, California, Wisconsin, and Missouri. Several of the 
stations still have projects under as general a head as farm 
machinery. It is believed, however, that the majority of 
these more general projects have undergone splitting pro- 
cesses into projects of a more specific nature and are prac- 
tically inoperative, except insofar as they support such 
specific features. 

Tractors—The necessity for definite knowledge of tractor 
characteristics in relation to certain farming requirements 
and conditions has apparently caused the abandonment of 
much of the general tractor testing work in favor of certain 
more specific studies. Even the economic surveys of tractors 
have undergone somewhat of a change for the better, as 
indicated, for instance, by the work at the Alabama, Arkansas, 
West Virginia, and Montana stations in which analyses of 
failures have apparently brought out important points requir- 
ing serious study. 

The well-known study of tractor motor air cleaners at the 
California station apparently solved the problem of air 
cleaners for certain conditions in California. But to show 
how one study, intelligently conducted, grows into other 
broader studies, it became evident that more should be 
known about air cleaners to meet conditions in general. This 
led the Alabama station to study the problem from the view- 
point of its general applicability, and the conclusion was 
drawn that the logical starting point of such a study is the 
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dust itself, since it is obviously the factor most vitally con- 
cerned. A study was then undertaken to learn something 
first of the fundamental principles governing the existence 
and movement of dust in an air cleaner and under engine 
intake conditions, to serve as a basis of methods for its 
maximum removal from the tractor air intake within a given 
range of partial vacua caused by intake suction and within 
a given range of amount and of physical, mechanical, and 
chemical composition of the dust. As far as can be learned, 
the tentative conclusion drawn by the station and by one of 
the larger private research agencies, working in co operation, 
is that the air-floated dust causing trouble is of colloidal 
fineness, and that after socalled decolloidization or floccula- 
tion it is subject to control by known mechanical principles. 
The problem apparently now is to determine the factors gov- 
erning the flocculation of air-floated dust under sach condi- 
tions. While the above statement of progress results may 
not be absolutely accurate, it serves, on the other hand, to 
indicate an effective way of bringing agricultural engineering 
facts of universal application to light. The purpose of the 
work mentioned is evidently not to show what method of 
dust removal of those known and available is the best, but 
to indicate the principles which, when embodied in any air 
cleaner, will cause the maximum dust removal under the con- 
ditions imposed. 

Preliminary studies of tractor characteristics have also indi- 
cated the importance of the problem involved in the traction 
of wheel tractors. Much experimental work has been done 
at great expense by several private commercial concerns with 
different kinds and types of tractor lugs. Such work has 
also been in progress at the Indiana, Michigan, Nebraska, and 
Alabama stations according to the records and probably at 
several other stations. In some cases, such as the Indiana 
station, the work is a continuation of that conducted for some 
years. These works have served to indicate the complexity 
of the problem, but owing to the rather general failure to 
yield much universally applicable information, the Alabama 
station has undertaken a study of the fundamental factors 
influencing the traction of wheel tractors. It is quite signifi- 
cant to note that the main premise adopted is that traction 
is primarily a function of soil conditions and secondarily of 
the design of the tractor wheel, a fundamental conception 
apparently overlooked by other investigators. It is planned 
first to determine what soil factors govern and influence 
traction and then to determine the factors in tractor wheel 
design necessary to meet these soil factors. 

The results from this project, while yet inconclusive, have 
so far indicated definite relations between traction and such 
soil factors as bearing value, resistance to penetration, and 
shearing strength. Hardness, cohesive, adhesive, frictional, 
and puddling properties, tenacity, and plasticity are other soil 
factors which have assumed considerable importance in this 
work. The results indicate further that the distribution of 
impulsive forces in soils may be quite accurately determined. 
Compacting of soil slightly increases traction, the greatest 
increase being observed under quite wet conditions. Clay 
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permits better traction than sand, except under extreme 
moisture conditions. The point of greatest efficiency or 
permissible slip is not constant, occurring later in dry, loose 
soils than in moist, compressed soils. An interesting feature 
of the experimental procedure in this subject is that a close 
relationship has been established between the traction devel- 
oped by a slowly rotating wheel when advancing and the 
force exerted by a stationary rotating wheel. The problem 
of traction in soil under such treatment has thus resolved 
itself primarily into one of soil dynamics and the influence 
thereof on traction. It may be noted in connection with this 
project that the A. S. A. E. Committee on Tractor Testing and 
Rating states that until standard methods are available for 
computing and evaluating the soil factors governing traction, 
drawbar, and other testing work for rating purposes will have 
no accurate basis for comparison. 

Other tractor projects have been in operation at many of 
the stations, notably the Nebraska, Iowa, Montana, Minnesota, 
and California stations. The studies at the California sta- 
tion on the relation of side draft and tractor hitches and 
on the tendency of tractors to rise in front are particularly 
worthy of mention, and illustrate how effectively mechanics 
of engineering and sometimes the principles of pure science 
can be brought into such work, frequently as deciding factors. 


As testing work pure and simple the Nebraska tractor test- 
ing work apparently has little research standing. However, a 
careful analysis and intelligent interpretation of the large 
amount of data made available has yielded some new basic 
relations and principles of a: general nature, which should 
influence the trend of further studies and perhaps aid in the 
ultimate standardization of tractor design. Some most inter- 
esting and important information on the interrelations of 
tractor rating, belt speeds, weight distribution, tractive effi- 
ciency, wheel slippage, piston displacement, and fuel and 
water consumption has been obtained in this analysis. 

Another interesting but more general tractor study has 
been in progress at the experiment station at Lyallpur in 
the Punjab of India. The problem is one of cultivation rather 
than of tractors, but it has brought out the fact that of 
the makes of tractors at present available the wheel tractor 
is a better and cheaper type for plowing on hard, firm soil, 
while the track-laying type is the better for work on light, 
sandy soils or on any soils in small areas. Studies in Java 
indicate the futility of attempting the cultivation of rice and 
sugar cane soils with anything but cable-drawn outfits. 

The work of the Committee on Tractor Field Machinery 
should have an important bearing on the future development 
of tractors, especially if conducted on the basis of an accurate 
preliminary knowledge of what each machine should do. The 
requirements of tractor field machines, collectively, form the 
main basis for studies of specific characteristics of farm 
tractors. 

Tillage Machinery. Considerable work on tillage machin: 
ery has been conducted during the year, much of it con 
tinuing work which has been in progress for several years. 
The majority of these studies have dealt with factors in- 
fluencing the draft of plows and disk harrows, and almost 
without exception the results have indicated the influence 
of the soil as a more or less unknown factor of primary 
importance. The well-known plow draft studies at the Iowa 
station, for instance, virtually eliminate the plow and con- 
stitute apparently a tacit admission of the primary import- 
ance of soil mechanics as the coritrolling factor. 

Plow draft tests at the Nebraska, California, and Missouri 
stations and disk harrow tests at the California, Nebraska, 
Missouri, and Iowa stations also have indicated the import- 
ance of a better preliminary knowledge of the ways in which 
soil properties influence the operation of tillage machinery. 

With this in view, the Califcrnia station is planning a 
project on the measurement of the mechanical characteristics 
of soils, the purpose evidently being to provide a rational 
basis for the development of tillage machines. The pre- 
liminary studies have indicated that shearing and compressive 
strengths and the factors governing friction between soil 
particles and metal surfaces are the characteristics of soils 
v--marly influencing the operation of the metal parts of 


. 
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tillage machines through the soil. For the friction determina- 
tions, polished and flat or nearly flat circular rings, made of 
metals such as are used for the working parts of tillage 
implements, are to be placed upon flat spaces of soil, loaded 
with weights to stimulate pressures actually met in practice 
and revolved about the central axis. The torques necessary 
to start and maintain motion through a small angle are to 
be measured and all other measurable data such as density, 
moisture, humus, and silica contents, etc., of the soils are 
to be taken simultaneously. The shearing and compressive 
strengths of the soil are to be determined by measuring the 
forces required to cause the soils to yield when subjected 
to shearing and compressive stresses. Draft tests of plows 
are to be run simultaneously in the same soils, the purpose 
obviously being to simulate practical field conditions in the 
theoretical studies as nearly as possible. It is believed that 
if this study is so conducted as to bring out the factors and 
principles governing friction between metal surfaces and 
soils and the actual shearing and compressive resistances to 
the passage of tillage implements through the soil, much wil! 
have been accomplished toward providing a sound basis for 
the development of tillage machines. 


The Alabama station is attempting to develop an even 
more fundamental conception of the influence of the soi! 
factor on the operation of traction and tillage machines. On 
the basis that seedbed preparation and cultivation as well! 
as traction are processes, the efficiency of which depends 
ipon meeting the mechanical properties of the soil with suit- 
able equipment, it is considered desirable to establish uni- 
versally applicable fundamental principles regarding soil 
dynamics so that, for instance, the results of a tillage study 
in California soils can be translated into terms of Alabama 
soils. The study has so far brought out that the important 
soil dynamic factors involved include resistance to penetra- 
tion, shear, and pulverization, adhesive and cohesive prop- 
erties, bearing strength, hardness, state of tilth, mechanical 
and mineralogical composition, specific gravity, humus con- 
tent, absorptive power, frictional characteristics, and moisture 
limits for optimum tillage conditions. The studies apparent- 
ly aim to evaluate these factors so that singly and in logical 
combinations they can all be considered in a manner com- 
mensurate with their importance in the development of 
tillage machinery design. 


Several of the stations have found that this work can not 
be effectively coupled as a whole with standard agronomic 
methods and classifications, due to the fact that the evalua- 
tion of many of the factors mentioned has been made by 
the agronomy people with an entirely different point of view 
from that of the agricultural engineer. This is taken to indi- 
cate the ultimate necessity for an entirely new classification 
of soils and their properties on the basis of engineering re- 
quirements. The studies at the U. S. Bureau of Standards 
on methods of measuring the plasticity of clays and by the 
British Society of Engineers on the ‘physical properties of 
clays, with special reference to engineering requirements, 
are quite significant in this connection. q 

The California station also has devised a tentative method 
for measuring and standardizing the state of tilth of soil in 
connection with tillage studies, especially those on deep 
tillage implements. This method involves the use of differ- 
ent meshed screens placed one above the other, and yields 
data which, when graphically expressed, indicate the states 
of tilth of different soils and the tendencies of tillage opera- 
tions in influencing tillage conditions. 


There are at least twenty projects on different phases of 
tillage in operation at twelve different experiment stations. 
In nearly every case some phasé of seedbed preparation is 
involved, the primary consideration being the influence of 
different methods of tillage upon the production of proper 
tilth conditions for certain specific crops. It would seem that 
many tillage studies might be effectively coupled with tillage 
machine studies, the resulting combined studies having for 
their object the development of tillage machines and methods 
which will produce definite required degrees of tilth in cer- 
tain soils for certain specific crops or crop rotations. Obvi- 
ously, a knowledge of what constitutes tilth of a certain 
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desired degree in a soil is the first consideration. After this 
is known a knowledge of the other soil mechanics factors 
which govern the production of such a degree or state of 
tilth must inevitably follow. 


The importance of consulting the soil specialist in this 
work is evident, owing to the further fact that studies such 
as, for instance, those being conducted at the Oklahoma sta- 
tion on the effect of lime and organic matter upon hardpan 
subsoils, at the Minnesota station on the first breaking of 
peat lands, and at the Rothamsted Experimental Station in 
England on the influence of liming of soils on their resistance 
to plowing, indicate that certain treatments tending to modify 
the physical and chemical composition of the soil may also 
tend to reduce its resisting influence to tillage to a minimum. 
It is easy to see wherein such processes if intelligently 
manipulated may materially influence the trend of tillage 
methods and ultimately of tillage machine design. 


Lubrication. Considerable study has been conducted dur- 
ing the year on the lubrication of internal-combustion engines, 
with particular reference to the requirements of tractor and 
truck engines and stationary farm engines. The U. S. Bureau 
of Standards has been conducting perhaps the most funda- 
mental studies on lubrication in its work on friction testing 
of lubricating oils and on the reclamation of used petroleum 
lubricating oils. The Department of Science and Industry 
of Great Britain has brought out the value of such solid 
lubricants as graphite, talc, soapstone, mica, flowers of sul- 
phur, and white lead. Special attention has been given to 
the use of graphite in a deflocculated condition in oils for 
use in the lubrication of internal-combustion engine bearings 
and cylinders. The results as a whole indicate the desirabil- 
ity of using only a small amount of graphite in such oil, 
usually less than 0.35 per cent, but under such usage engines 
appear to start more easily and with greater freedom. The 
Royal Society of Great Britain has studied the characteris- 
tics of cylindrical journal lubrication at high values of the 
eccentricity to bring out methods of determining shaft wear 
in bearings: and lubricant viscosity. Several of the experi- 
ment stations are considering different phases of tractor 
motor lubrication, among them being the Wisconsin, Texas, 
and California stations. Apparently the Wisconsin station 
is continuing its study of the influence of kerosene fuel on 
tractor lubrication, while the work at the California station 
is aimed primarily at the reclamation of used tractor crank- 
case oil. 


Undoubtedly the problem of tractor motor lubrication is 
quite complicated and is far from being solved. For some 
reason it has been left mainly in the hands of manufacturers 
of lubricating oils. Thus engineers are placed in the doubtful 
position of adapting tractors to available lubricants rather 
than of specifying the oils required to meet specific conditions 
of operation of individual tractors. It would seem that more 
thought might profitably be given to the formulation of a 
plan of study of the subject to provide rational bases for 
specifying definite physical and chemical properties of lubri- 
cating oils for tractor motors for certain definite conditions 
of service. 


Carburetion. Carburetion is so intimately related to fuel 
characteristics, and fuels are so variable and uncertain as to 
uniformity of composition as to make it quite difficult to bring 
studies therein down to a very definite basis. The engineer- 
ing experiment station at Purdue University has been study- 
ing the effect of speed on mixture and other carburetion 
requirements. The progress results have indicated that the 
change of speed of automotive engines does not affect the 
mixture ratios required to any marked degree when the 
temperatures are high enough for good carburetion and the 
compression ratio is the same. On the other hand, one of 
our larger private institutions has shown that in actual prac- 
tice it is well to depend as little as possible upon the cylinder 
heat and temperature to complete the vaporization of the 
fuel. These examples of apparently partially contradictory 
results indicate the complexity of the problem of carburetion, 
and argue the importance of further preliminary study of the 
fundamental details of ‘carburetion as a basis for develop- 
ment. 
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Fuels and Combustion. Fuels and combustion have been 
subjects for considerable study during the year and apparent- 
ly much progress has been made. 

The engineering experiment stat‘on at Purdue University 
has been studying internal-combustion-engine characteristics 
under high compressions using ordinary gasoline without 
detonation. The important fdct was brought out that auto- 
motive engines designed to give a uniform cooling of the 
combustion chamber walls will permit the use of much higher 
compression ratios than those at present employed, with a 
consequent gain in power and economy. 

Studies at Cornell University on the influence of proper 
timing of the ignition on the functioning of internal-combus- 
tion engines showed that spark advance is governed by the 
relation of the explosion time to the speed of rotation of the 
engine. It was found in this connection that one-half the rise 
of pressure during combustion occurs substantially at three- 
fourths of the explosion time, thus indicating the numerical 
basis for the relations of explosion time, engine speed, and 
optimum spark advance. It was further found that fuel mix- 
ture density does not affect the explosion time and that dilu- 
tion with exhaust gas is the factor requiring a spark advance 
as the engine is throttled. The slowing of combustion by dilu- 
tion was found to be about proportional to the cube of the 
mass dilution ratio. Detonation apparently changed the 
combustion habit as if it produced an abnormal top to the 
combustion. 

Studies conducted in Great Britain on the pressures devel- 
oped in gaseous explosions indicated the importance of plac- 
ing the spark in the center of the combustion chamber and 
of polishing the interior ‘surfaces of the combustion chamber. 
Increasing the density of the mixture slightly increased the 
time of explosion and the ratio of the maximum absolute 
pressure to the initial pressure. 

The studies of the U. S. Bureau of Standards on economic 
motor fuel volatility have shown that on the basis of amount 
of accomplishment per barrel of crude oil, the advantage 
among the fuels lies with that of lowest volatility when used 
under summer conditions. Studies under winter conditions 
with four fuels of different volatilities showed that at low 
speed and temperature more of a less volatile fuel was re- 
quired to give a maximum power mixture than of a more 
volatile fuel. No large differences in fuel consumption of 
the high and low volatile fuels were observed in constant 
speed tests. The rate of crankcase dilution was greater witb 
the less volatile fuels under all conditions and the circulating 
water temperature had the greatest single influence upon 
the rate of dilution. 

Experiments with a farm engine conducted at the Carnegie 
Institute of Technology using a fuel made by the catalytic 
oxidation of kerosene and a fuel of similar character made 
by the oxidation of gas oil showed that the oxidized kerosene, 
having a lower boiling range than the raw materials, de- 
veloped approximately the same power as ordinary kerosene, 
in spite of the fact that its thermal value is one-eighth less. 
It also showed lower detonation tendencies. 

Studies at the Mellon Institute of Industrial Research on 
the use of acetone in composite engine fuels showed that 
acetone alone is an excellent fuel, easy to start with, does 
not freeze, and does not detonate under a pressure of 180 
pounds per square inch. It can be mixed in all proportions 
with various other engine fuels and in small amounts mini- 
mizes the deposition of carbon and detonation of heavy 
hydrocarbon fuels. 

Comparative engine tests by the U. S. Bureau of Mines 
with crude, acid refined, and silica gel refined motor benzols 
showed that crude motor benzol can not be used satisfac- 
torily in an internal-combustion engine, but that the acid 
refined or silica gel refined benzols develop no engine troubles 
and are satisfactory for use therein, provided the gum-forming 
constituents have been removed. Variation in the air fuel 
ratio had no definite influence upon the quantity of gummy 
deposits formed. 

Tests by a private institution with a fleet of vehicles showed 
that motor benzol gave about 10 per cent better general re- 
sults than gasoline. 
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Studies conducted in the French African colonies showed 
that peanut and sesame oils have a higher calorific value 
than palm and copra oils, and compare quite favorably in 
this respect with gasoline and benzol. Palm oil used in a 
tractor gave as good results on plowing as kerosene but at a 
somewhat higher fuel consumption. The possibilities of these 
cheap internal-combustion engine fuels for tropical climates 
appear quite promising. 

Other Farm Machines. Other farm machines besides tillage 
machines, tractors, and their accessories have received a 
certain amount of attention during the year. The Wisconsin 
station has continued its mowing; machine investigations indi- 
cating the power losses due to worn parts and bearings and 
dull knives. 


The Canadian experimental station found in studies of 
the combined reaper-thresher in Saskatchewan that the cost 
of harvesting was reduced but that the degree of ripeness 
necessary to the satisfactory use of the combine resulted in 
a high percentage of soft wheat. While storage losses were 
low, the problem apparently is to perfect a practical method 
of bin curing. The development of an electrical method for 
this purpose would seem to have some promise. 

The British Ministry of Agriculture has been engaged in 
studies of the mechanical thinning and harvesting of turnips. 
The preliminary studies of the objects to be accomplished 
and of available machines indicate the advantage of mechan- 
ical over hand labor methods, and show that the greatest 
possibility for development of such methods lies in the double 
or multi-row machines. 


The agricultural experiment station at Wageningen, Holland, 
has developed a method for balancftng threshing drums and 
other high-speed machinery, which consists in the use of 
one bearing as a center of rotation and another non-elastic 
bearing moving freely between two checks at a regulable 
distance apart. In case of an uneven distribution of the 
weight in the drum a clearly perceptible rattle occurs, and 
the quantity of overweight at any point due to uneven 
distribution is determined by measuring the centrifugal force 
produced by such overweight. 


The machinery draft tests at the Missouri station have 
progressed into a study of the factors affecting the draft of 
wagons. It has been found that on roads of good brick, poor 
brick, cinders, wet gravel, and burned clay, the wider tires 
give the heavier draft, while on all other roads the narrower 
tires give the heavier draft. 
A private institution has shown in studies of motor truck 
wheels that the average wear of the tires mounted on metal 
wheels is about 13 per cent greater than that of those 
mounted on wood wheels. Studies of truck rear axles showed 
that, while the maximum shaft stresses are practically the 
same for semi-floating and full-‘loating axles, the shaft in 
the full-floating axle can be made lighter and that a higher 
factor of safety should be employed in the semi-floating axle, 
since the bending stresses are continually reversed. 
The work of the Committee on Stationary Farm Engines of 
the American Society of Agricultural Engineers has indicated 
a decreasing demand for stationary farm engines during the 
past three years, and has emphasized the importance of a 
more intimate knowledge of the ‘arm power requirements of 
stationary engines as a basis for their further development. 
The New York (Cornell) station has an economic survey 
-in operation of farm motor trucks in New York State. It is 
hoped that this survey will be carried out far enough to 
show specifically wherein motor trucks can be developed to 
better meet farming conditions. 

It is understood that work on the development of cotton 
spacing machinery is still in progress at the Arkansas station. 

Interesting studies have been conducted by the dairy in- 
dustries of the Dahme district in. Germany on the compara- 
tive values of steam and central station electrical energy as 
sources of power in the dairy. The results of extensive 
studies indicate that electrical energy is in general the more 
expensive and that steam power plants accomplish on the 
average about 10 per cent more per unit of fuel used. Simi- 
lar tests on the use of electricity and steam for threshing 
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were much in favor of the latter, the total relative cost being 
only half that of electricity. 

Studies by the Leather Belting Exchange to determine 
which side of an oak leather belt has the highest transmission 
capacity showed that under average service tensions the 
capacity of the flesh side averaged from 58 to 68 per cent 
of the capacity of the grain side. 

The New York (Geneva), Illinois, Connecticut Storrs, Texas, 
and South Dakota stations have projects on milking machines 
which, it is understood, are confined to the animal husbandry 
departments. It is believed in some such instances co- 
operation with the agricuitural-engineering departments in 
further work might be profitable, especially where it is 
desired to improve the efficiency of milking machines. The 
study at the Texas station, for instance, on the practicability 
of the milking machine, while productive of quite valuable 
results, has been conducted" apparently from the viewpoint 
of the animal husbandman alone. While his viewpoint is the 
logical place to begin such work it has apparently been 
attempted to meet his requirements with available methods 
and apparatus only. The results show, for instance, that 
with the mechanical milking apparatus available, it is pos- 
sible to produce certified milk, but it requires much more 
attention and care than to produce equally clean milk by 
hand. It would seem that co-operation with the engineer 
might take this work beyond the comparative into the inves- 
tigational and developmental stages, with a view to increas- 
ing the efficiency of milking machines and ultimately of 
perfecting them. 

A final example of farm machinery investigation which 
should interest agricultural engineers is the work at the 
Colorado station on methods of handling hay in the state. 
This work has so far apparently been limited to a consid- 
eration of methods and equipment for curing, stacking, and 
protecting alfalfa hay and seems to be in its preliminary 
stages. A problem evidently exists, and it is encouraging 
to note that work has been started with a consideration of 
the requirements of the thing most vitally concerned, the hay 
itself. 

Obviously, a clear, logical starting point is just as import- 
ant in studies of farm machinery and accessories as a definite 
objective or a logical plan of procedure, and the progress in 
these respects in farm machinery studies is quite encourag- 
ing. in addition, it is evident that comparative tests of avail- 
able machines can no longer be considered of any more than 
incidental or temporary importance in most cases of the 
development of a machine to accomplish a certain thing, and 
the importance of developing a machine to meet conditions 
rather than forcing conditions to meet the requirements of 
some machine available is even more plainly evident. 


Farm Structures 


The rather general activities at many of the state colleges 
and experiment stations on farm structures for several years 
have served the purpose of providing a broad general back- 
ground and of bringing out the fact that in many instances 
the problems in farm structures requiring engineering treat- 
ment present conditions of a more or less special nature, 
offering opportunities for investigations immediately adapted 
to the situation. 

It is significant to note that in 1922 there was a record of 
only seventeen projects of study on farm structures at the 
experiment stations and that during the past year a record 
has been obtained of only twenty-one such projects at nine 
stations in the states of Alabama, Arizona, Michigan, Iowa, 
Minnesota, Wisconsin, Kentucky, Indiana, and California, and 
at one insular station. This is taken to indicate a recogni- 
tion on the part of many stations-of the quite limited utility 
of broad general projects on the subject, and of efforts on 
the part of others to undertake the development of structures 
to meet certain specialized conditions. 

General Structures. The Iowa station has apparently been 
the leader in this work. The silo, hog house, dairy barn, 
and farmyard equipment studies at the Iowa station are 
rather well known. The physical and chemical studies be- 
gun in 1912. on the relative durabilities of thirty-five brands 
of commercial three-ply roofing have shown that the less 
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durable materials are those having a high volatile content. 
A mineral surface of sand, gravel, asbestos, or mica mate- 
rially improves the durability of roofing. Exposure to the 
sun is apparently the most destructive influence and resinous 
knots in the sheeting are particularly destructive. These 


studies of commercial materials, while apparently compara- - 


tive in nature, are significant in that they have been so con- 
ducted as to bring out the causes of deterioration of pre- 
pared roofing materials and of means for reducing the 
tendency to deteriorate under such causative influences. 


Studies begun at the Iowa station in 1914 on making silo 
walls constructed of porous materials impervious have shown 
the effectiveness and superiority in this respect of bituminous 
material carefully applied to the surface by first sizing with 
a solution of the bitumen and then applying a hot layer. 
This treatment not only resists the action of the silage, but 
has little tendency to peel or scale off. In addition, observa- 
tions begun in 1910 at the station have indicated the effective- 
ness of double walls in preventing the freezing of water in 
masonry water tanks constructed on silos. Attention is 
drawn to these cases as illustrations of the fact that the 
right way to undertake such studies may frequently be the 
simplest way. 

The studies of self-supporting barn roofs and of livestock 
feeding and management equipment at the Iowa station are 
so well known as to need no discussion. Similar work cov- 
ering several phases of the subject is being conducted at 
the Alamaba, Michigan, Minnesota, and Kentucky stations. 


Heating and Ventilation. Considerable interest has been 
awakened recently in the heating and ventilation not only 
of dwellings and animal shelters but of crop storages. 
Projects on these subjects have been reported during the 
year from the Iowa, Minnesota, and Wisconsin stations and 
a study on the heating and ventilation of homes is in opera- 
tion at the Minnesota station. 


The work on animal barn ventilation by the U. S. Depart- 
ment of Agriculture, perhaps the most comprehensive of its 
kind, is still in progress. It has established as a fundamental 
conception that the animal to be housed is the thing most 
vitally affected by heating and ventilation systems, whether 
artificial or natural, and that, therefore, the requirements 
of the animal as to heat and fresh air should be made the 
starting point for all such studies. 

The department has also shown that the factors influencing 
the desired temperatures and degrees of ventilation in ani- 
mal shelters, in addition to the heat and fresh air require- 
ments of the animals themselves, are insulation, tightness 
of construction, and amount of air space each animal is ex- 
pected to heat. Studies conducted in this connection by a 
private institution resulted in the establishment of a mathe- 
matical basis for determining the thickness of insulation 
required to prevent sweating on cold surfaces under various 
conditions of temperature and humidity. 

Studies conducted by the Department of Science and In- 
dustrial Research of Great Britain on the transmission of 
heat by radiation and convection, with particular reference 
to the influence of temperature, partitions, air spaces, and 
nature of wall surfaces on radiation and natural convection 
within closed chambers showed that the actual temperature 
of surfaces has a marked influence on the quantity of heat 
transmitted for a given temperature difference. Heat losses 
by convection increase more quickly than the first power of 
the temperature excess, a power of 5/4 seeming generally 
very satisfactory. Heat losses by convection are least in the 
horizontal position facing downward. A floor reduces the 
cooling of a vertical surface by. about 4 per cent. The heat 
transfer by convection from unit area of surface across a 
closed vertical air space is independent of the height and 
width of the space. Studies by a German engineering experi- 
ment station on the heat conductivity of brick wall work 
and roof construction showed that such conductivity can not 
be adequately expressed by a single factor. 

Studies of types of roof ventilators at the University of 
Minnesota indicated the superiority of the so-called rotary 
siphoning type. 

Crop Storage. The development of structures for the stor- 
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age of crops is quite a problem in some localities. The im- 
portance in such work of a careful preliminary consideration 
of the heat and ventilation requirements of the crop and of 
its behavior under storage conditions as a basis for the 
development of storage buildings can not be too strongly 
emphasized. . 


Studies of potato warehouses at the Michigan station began 
with a consideration of the ventilation, temperature, and 
moisture requirements of the potato itself and of its behavior 
as regards rotting under storage, and proceeded ultimately 
to the development of warehouses with suitable ventilation 
systems for Michigan conditions. Successful storage was 
found to depend upon the maintenance of a dry atmosphere 
and a low temperature in the storage house, and of a move- 
ment of air through as well as around the potato pile. A 
temperature of from 33 to 38 degrees fahrenheit was suffi- 
ciently low and bins not wider than eight feet nor deeper 
than ten feet, and kept some distance from the outside walls, 
permitted the proper ventilation. 


Studies by the U. S. Department of Agriculture showed that 
all of sixteen different varieties of sweet potatoes were sus- 
ceptible to decay by one of the two organisms most com- 
monly found under storage house conditions. Two of the 
varieties more resistant to this organism were susceptible 
to decay by the other one at temperatures of from 20 to 22 
degrees centigrade. Studies at the California station on the 
storage of root crops showed that the factors influencing the 
keeping of such roots as mangels, sugar beets, rutabagas, and 
carrots in-a dry condition are in order of importance, venti- 
lation, date of storage, relation of storage space to ground 
surface, and presence or absence of straw before covering 
with dirt. Studies at the Arizona station brought out the 
importance of grading of sweet potatoes to a uniform size as 
a factor in the prevention of spoilage in adobe store houses. 


Studies of the storage of apples at the Iowa and Michigan 
stations indicated the importance of proper ventilation in 
the control of rots of some of the more important apple 
species. The studies at the latter station also showed that 
temperature is one of the most important factors in the keep- 
ing of apples. It was found that in air-cooled storages it 
makes little difference whether a storage is partially under- 
ground or entirely above ground. At least one square foot 
of intake area in the ventilating system is necessary for each 
seven hundred cubic feet of storage capacity, while the outlet 
flues should have a combined area of about two-thirds of 
that of the intake area. 


These studies indicate that the development of crop stor- 
ages calls for intelligent co-operation between the agricultural 
engineer and the crops and crop disease specialists. 


Farm Dwellings. The heat, ventilation, and moisture re- 
quirements of persons are the factors for primary consid- 
eration to provide a basis for the selection of heating and 
ventilating equipment and apparatus and proper materials 
of construction for farm dwellings. In this connection the 
University of Illinois in studies of the humidity requirements 
of artificially heated residences has shown that a room at 
69 degrees fahrenheit will be comfortable if the relative 
humidity is maintained at a value of from 35 to 45 per cent. 
A relative humidity of about 40 per cent is considered to be 
as high as it is practical to maintain in residences. 

Studies at the Colorado station on the heat transmission 
of commercial wall board showed that the average co-efficient 
of heat transmission varied from 0.73 b. t. u. per hour per 
square foot per degree fahrenheit difference in temperature 
for actual thickness of beaver board to 1.01 for sheet rock ° 
wall board. Four other types of wall board had coefficients 
varying from 0.78 to 0.81. Interesting results have been ob- 
tained by the Department of Science and Industrial Research 
of Great Britain in studies on the efficiency of low tempera- 
ture coke in domestic heating apparatus especially sitting 
room and kitchen grates. Interesting studies conducted at 
the University of Minnesota have shown that the effect of 
pressure on hot water circulation in a small gravity hot 
water heating system is very slight. 


(To be continued in the June issue) 
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Survey of Agricultural Engineering Progress 


A review of current literature on engineering as applied to agriculture pre- 
pared monthly by Robert W. Truilinger, Mem. A. S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 
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Nitrogen Formation in Sewage Digestion Tanks, Bach and Sierp 
(Centralblatt fur Bakteriologie, Protozoologie, Parasitenkunde und 
Infektionkrankheiten, Jena, 2, Abt., 58 (1923), No. 19-24, pp. 401- 
411, fig. 1; 59 (1923), No. 1-4, pp. 1-7.) Studies with digested 
sludge from an Emscher tank to determine the origin of the nitro- 
gen in the gases from such tanks, and especially to test the 
theory of Groenewege that such nitrogen results from the denit- 
rification of nitrites in sludge, are reported. : 

The results showed that during the anaerobic decomposition of 
nitrogenous organic matter elementary nitrogen is set free but 
that, owing to the lack of oxygen, nitrates are not formed. _Where 
digested sludge in different dilutions and in layers of different 
depth was allowed to come into contact with air, there was a 
progressive formation of nitrites. A layer of scum on the sur- 
face hindered such nitrification by excluding the air. While it is 
considered possible that the nitrogen in the tank gases may be 
the result in part of the nitrification of nitrites formed before 
anaerobic conditions were produced by scum formation, every- 
thing indicates that the main part of such nitrogen is derived 
from the breaking down of nitrogenous matter under anaerobic 
conditions. Nitrite formation in sewage was found to be impossible 
without the unhindered entrance of air and the complete decom- 
position of the organic matter present. 

Some of the chemical and bacteriological technique involved in 
these studies is briefly discussed. 


-Some Factors Which Affect the Plasticity of a Paint, E. C. 
Bingham and A. G. Jacques (Indus. and Engin. Chem., Washing- 
ton 15 (1923), No. 10, pp. 1033-1036.) The results of a study con- 
ducted at Lafayette College of the factors which influence the 
plasticity of paints are presented. 

These showed that as the grinding of the pigment in oil pro- 
gresses the yield value at first decreases, but after 30 hours be- 
comes constant. The mobility under the same conditions at first 
increases, passes through a maximum, and then decreases more 
and more rapidly. The maximum was found to occur after about 
30 ‘hours. 

On measuring different concentrations of pigment suspended in 
oil, the yield value-weight concentration curve was found to be 
linear except at low concentrations. All concentrations exhibited 
a yield value, that having zero yield value being apparently in- 
dependent of the nature of the medium. The mobility-weight con- 
centration curve was also linear, and the concentration of zero 
mobility was apparently independent of the nature of the vehicle. 
Silica and lithopone had very different plasticities at the same 
weight concentration. When compared at equivalent volume per- 
centages, however, the mobilities were nearly the same, and the 
yield values were not very different. 

A comparison of blown oil and acid-refined linseed oil at the 
same concentration of pigment showed that the mobility fell off 
in presumably the same ratio as the fluidity of the oil, but the 
yield value was independent thereof. Polar colloids, such as 
aluminum stearate, had a very slight influence on the mobility but 
exerted an extraordinary effect in raising the yield value. It was 
difficult to grind a pigment into pure mineral oil having the same 
fluidity as linseed oil, and still more difficult to make a satisfac- 
tory plasticity determination on the resulting suspension. How- 
ever, 0.2 per cent of oleic acid deflocculated a suspension and low- 
ered the yield value about 80 per cent, while the mobility remained 
unchanged. 

Moisture exerted a prodigious effect on the plasticity of paint, 
9.5 per cent of moisture raising the yield value from 90 to 3,450, 
and at the same time reducing the mobility to one-fourth of its 
former value. 

Oxidation and polymerization were found to affect the fluidity - 
of an oil. It is thought that the fall in the mobility on long 
grinding may be attributed to one of these causes. A paint ground 
in an atmosphere of carbon dioxid had a yield value three times 
as high as when ground in air. 


Hygienic Aspects of Use of Sewage Sludge as Fertilizer, A. Wol- 
man, (Engin. News-Rec., New York 92 (1924), No. 5, pp. 19- 
202.) In a contribution from the Maryland State Department of 
Health, foreign and American regulations relating to the use of 
Sewage sludge as fertilizer are summarized and recent experi- 
mental data presented. 

It is shown that existing practice in this and other countries 
indicates that sewage sludge should not be applied to crops that 
are to be eaten raw. However, recent laboratory data have 
shown that if sewage sludge is held in a sludge digestion tank 
for a period of not less than ten days, its application to the soit 
as a fertilizer may be carried out without detriment to the public 
health through the possible dissemination of vegetable-borne di- 


sease. . 
Regulations governing the disposal of wet sludge to farmers for 
fertilizing purposes are recommended, the features of which are 


that only such sludge shall be delivered to farmers as has under- 
gone digestion for at least ten days, and that sludge shall be 
used on ground only before crops are planted and shall not be 
sprinkled over or brought into direct contact with growing veg- 
etables, 


Principles and Practices of Upkeep Painting. (Philadelphia: 
E. i. du Pont de Nemours & Co., Inc., 1923, pp. 200, pls. 6, figs. 
38.) The purpose of this book is to cover in simple fashion 
modern painting practice for all types of exterior and imterior 
surfaces. It shows the reasons for decay and deterioration, de- 
scribes proper methods to follow in conquering these destructive 
forces, indicates the part that paint and varnish have in upkeep 
work, and emphasizes the importance of using high, quality ma- 
terials for all painting purposes. It contaias the following chap- 
ters: The importance of paint and varnish in the industrial world, 
modern paint and varnish making, superiority of ready-mixed 
paint, what is varnish, let the paint manufacturer prepare your 
specifications, woods and their treatment, causes of decay, value 
of practical tests, defects of paints and varnishes, proper finishes 
for wood surfaces, preparation of the surface for painting, gen- 
eral methods of application, exterior wood surfaces and their pro- 
tection, treatment of interior wood surfaces, painting and preser- 
vation of metal surfaces, preparation of the metal surface for 
painting, application of the material, exterior metal surfaces, in- 
terior metal surfaces, treatment of concrete and cement surfaces, 
exterior concrete and cement surfaces, interior concrete and cement 
surfaces, light-reflecting finishes for interior walls and ceilings, 
plant standardization systems, zoning systems in industrial plants, 
spray painting, brushes and their care, how to operate a paint 
shop, and periodical paint inspection and guide to its performance. 


Outline of Ground Water Hydrology with Definitions, O. E. Meinzcr 
(U. S. Geological Survey, Washington, D. C., Water-Supply Paper 
494 (1923), pp. IV+71, figs. 35). This report represents an at- 
tempt to outline the different concepts involved in ground water 
hydrology and to define the corresponding terms. The main sub- 
jects dealt with are atmospheric, surface, and subsurface waters 
and wells, the most of the space being devoted to subsurface water. 


Notes on the Proper Placing of the Slots in Imhoff Tanks, J. R. 
Downes (Public Works, New York, 54 (1923), No. 11, pp. 363- 
365, figs. 4). A summary of a large amount of data, some of 
which was obtained at the New Jersey Sewage Experiment Sta- 
tion, is briefly presented, indicating that the slot of a two-story 
tank should be placed with due consideration for the progress of 
digestion which will have been attained at the time when the 
fresh solids, without shrinkage. have accumulated to a depth equal 
to the distance between the hopper and the slot, and that the 
horizontal dimensions of the tank should be such that the solids 
will be evenly distributed in so far as possible. 


Concrete Roads and Their Construction. (London: Concrete Pubs. 
Ltd., 1923, 2, ed,, pp. XVI + 210, figs. 15.) This is a description 
of the concrete roads in the United Kingdom, together with a sum- 
mary of the experience with this form.of construction gained in 
Australia, Canada, New Zealand, and the United States. It con- 
tains chapters on concrete roads in industrial works and on pri- 
vate estates, international road congress at Seville, mechanical 
devices for making concrete roads, concrete curbing, specification 
for concrete roads, memoranda for concrete users, and the use 
of concrete for road accessories. 


The Economics of Highway Grades, T. R. Agg (lowa Engin. 
Expt. Sta. Bul. 65 (1923), pp. 48, figs. 37). <A tentative econ- 
omic theory of highway grades is presented, which is based 
upon the analyses of a great amount of data bearing on the 
subject and extensive field investigations which have been in 
progress for three years. 

The results indicate that where the annual traffic may reach 
several million tons the actual value of the fuel saved by grade 
reduction may reach very significant sums. The value of lost 
time due to excessive grades is an even larger sum, especially 
where the volume of commercial vehicle traffic is large. 

It has apparently been established that momentum grades on 
rural highways are economical both from the standpoint of 
fuel and time, and that under certain circumstances less fuel 
will be required on a road with an undulating grade line than 
on one with very flat grades. It is also shown that no 
economy results from the reduction of long grades of less 
than about 3 per cent, and that short grades may reach 8 per 
cent without adversely affecting either fuel consumption or 
average speed. An interesting fact brought out in the fuel 
consumption tests was the marked saving in fuel that re- 
sults from coasting downhill with the motor declutched. 
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Sand Bed Studies at Montebello Water Filters, Baltimore, 
Il. J. R. Balis (Engin. News—Rec., 92 (1924), No. 13, pp. 516- 
522, figs. 9). Observations of the individual sand grains of a 
sewage filter with a camera lucida disclosed a gelatinous 
coating, the thickness of which affected the efficiency of the 
filter. Cracks, mud balls, and clogged places were found to 
be due largely to the loose settling of the filter after washing, 
and to subsequent settlement while filtering. An excessive 
gelatinous coating around the sand grains caused the loose 
settling. — 

After several years of close physical and microscopic exam- 
ination of the sand and experiments in the operation of the 
filters, it was found that the removal of a portion of the 
gelatinous coating by direct jet action of wash water applied 
through perforated pipes near the sand surface maintained 
the beds in a satisfactory condition during summer and winter. 
Due to the excess of the gelatinous film a larger sand grain 
was found to be preferable in summer, but in winter the film 
grew less vigorously and a smaller grain was desirable. The 
proper mean was found to be about 0.6 millimeter. The size, 
composition, and other characteristics of the grains had little 
influence on the thickness of coating formed if there was no 
foree tending to remove it, but the size had a great effect 
upon the settlement. Due to abrasion in washing, size greatly 
affected the amount of coating that was retained on the 
grains. 

The remedy for such troubles as the pulling away of the 
beds from the side walls, the formation of cracks and clogged 
paces, and bacterial growths, when the proper sinze of sand 
was used, was found to be to prevent the formation of an ex- 
cessively thick gelatinous coating or organic incrustation 
around the sand grains. ~ 


Economic Motor-Fuel Volatility, R. Birdsell (Jour. Soc. Auto- 
motive Engin., 14 (1924), No. 3, pp. 267-273, figs. 9). In a 
further contribution to the subject by the U. S. Bureau of 
Standards (E. S. R., 49, p. 887), progress data on the fuel in- 
vestigation, including results obtained from acceleration tests 
made on the road and in the laboratory, are reported. 

The tests described were conducted primarily to determine 
whether the rates of acceleration obtainable at any given 
temperature are different for fuels of high and low volatility 
and whether, when carburetor settings are such as to give 
maximum acceleration with each fuel, the fuel consumption 
under constant speed and load conditions will be greater with 
one fuel than with the other. 

Under all conditions very nearly the same rate of accelera- 
tion was obtained with the fuel of low volatility as with 
that of high volatility, but under cold conditions more of the 
former fuel was required for maximum acceleration than of 
the latter. Maximum acceleration occurred at the carburetor 
setting giving the maximum power at 600 r. p. m. and full 
throttle. The tendency was also noted for the acceleration 
to become greater as the temperatures were decreased. This 
was due largely to the greater power developed under these 
conditions, and did not imply better fuel utilization. There 
was an appreciable lag in the acceleration with a lean setting. 
With a rich setting the engine showed a greater initial ac- 
celeration, but for the full range of the engine speed the 
greatest average acceleration was obtained with the maximum 
power setting. 

Data on the design of the disk used to simulate the inertia 
of an automotive vehicle are appended. 


Drainage District Assessments: A study of present practices 
in assessing benefits under the State drainage laws, G. R. Boyd 
and R. A. Hart (U. S. Dept. Agr. Bul. 1207 (1924), pp. 70). The 
established principles of drainage assessments and present 
practices in assessing benefits under drainage laws of different 
States are presented. 

A special assessment is defined as a burden laid upon real 
estate to secure a special benefit to such property and a 
general benefit to the public at large. General benefits are 
defined as those which are enjoyed by the public at large and 
which are common to all the people of the community. The 
factors of special benefit generally include (1) the need of 
drainage or wetness of the land, (2) the amount of drainage 
or protection furnished, (3) increased healthfulness, (4) in- 
creased accessibility, and (5) the use which is being made 
of the property. ‘ 

The three general methods of determining the assessments 
in use are the percentage, classification, and the actual-value- 
of-the-benefits methods. The first two methods are said to be 
either too complicated or too inflexible to allow the fixing of 
equitable assessments. The third method, which estimates the 
actual value of the benefits conferred and apportions the as- 
sessments accordingly, is required by the statutes of 14 States. 
It follows directly the theory of special benefits by determin- 
ing the value of the benefits to accrue and uses the benefits 
as a basis for apportioning the assessments. It is considered 
to be much better than any other method now in use, and in 
addition is simple and readily understood. The use of this 
method is strongly recommended. 
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Cutting Down Curing Period for Concrete Roads, H. F. 
Clemmer (Engin. and Contract., Roads and Streets, 61 (1924), 
No. 2, pp. 283-290, figs. 5). The results of an investigation 
conducted by the Illinois division of highways on the use of 
calcium chlorid in the hastening of the setting of concrete in 
roads are reported. It has been generally proved that calcium 
chlorid when used in the proper amounts does accelerate set 
and secures same strength at the end of fourteen days as can 
be obtained from the use of the various wetting methods in 
twenty-eight days. Roughly, the action of this chemical is 
dependent upon its hygroscopic properties and its resulting 
ability to attract moisture from the air. 

The investigations of the effects of external treatment 
showed that surface applications of dry calcium chlorid were 
far superior to the external use of solutions of the chemical. 
Specimens cured in this manner had a modulus of rupture 
much greater than those treated externally with 30 and 60 
per cent solutions of calcium chlorid. 

Studies of the properties of calcium chlorid applied extern- 
ally to conerete led to the belief that the chemical served to 
prevent the formation of transverse cracks caused by shrink- 
age as a result of its property of maintaining the moisture 
content of the concrete at a high percentage during the first 
forty-eight hours. Further studies in the laboratory showed 
clearly that the concentration of the calcium chlorid used in 
curing is not the important factor in scaling, but that the 
degree of tamping is the main cause. 

Treated surfaces showed an almost imperceptible wear after 
an abrasion test, while the untreated surfaces showed a dis- 
tinct depth of abrasion under the same number of revolu- 
tions of the apparatus. Compressive and transverse tests made 
in conjunction with the determination of wear again demon- 
strated the superiority in strength of the chemically cured 
material. The early indications are that greater strengths 
of concrete may be secured by the use of external applications 
of calcium chlorid than by internal applications. 


Roughness as a Factor in Pavement Life, A. T. Goldbeck 
(Engin. and Contract., Roads and Streets, 61 (1924), No. 2, pp. 
206-316, figs. 12). In a contribution from the U. S. D. A. 
Bureau of Public Roads the causes and effects of road rough- 
ness are discussed in connection with measurements of impact 
on surfaces and of the effect of impact on stress in concrete 
roads. Devices for measuring roughness are described. The 
results so far obtained indicate in general that even a seem- 
ingly smooth road surface will have appreciable roughness 
and that the higher the speed the greater and the more fre- 
quent will be the impacts delivered to the surface by trucks. 
The rougher the road the greater are the impacts. 


Viscosity of Lubricants at High Pressure and Temperature, 
M. D. Hersey. (Jour. Soc. Automotive Engin., 14 (1924), No. 2, 
p. 188, fig. 1). Data on the viscosities of a number of lubri- 
cants over a greater range of pressures and temperatures than 
has hitherto been attempted are presented. They indicate 
especially how the viscosity varies with the temperature at 
high pressures. 


Irrigation District Operation and Finance, W. A. Hutchins. 
(U. S. Department of Agriculture Bulletin 1177 (1923), p. 56, 
fig. 5.) This bulletin outlines the history and explains the 
purpose and methods of operation of irrigation districts, with 
particular reference to the legal and financial features in- 
volved. 


Comparison of Ideal and Commercial Carburetor Character- 
istics, C. S. Kegerreis. (Jour. Soc. Automotive Engin., 14 
(1924), No. 3, pp. 286-301, figs. 21.) In the first part of a con- 
tribution from the Purdue University engineering experiment 
station, general information is presented to illustrate the ideal 
carburetor mixture requirements when using a fully developed 
acceleration device. In the second part computed data illus- 
trate the carburetion requirements of various automotive 
vehicles for level operation and indicate the advisability of 
using straight-line mixtures. In the third part data are pre- 
sented on commercial carburetors, the results of several de- 
vices are shown in detail, and the results of tests of twenty- 
three carburetors are reported. In the fourth part eleven 
devices are compared with the ideal carburetor at various 
speeds. 

The desired characteristics, as established, are that the en- 
gine must develop maximum power at wide-open throttle, 
maximum efficiency must be maintained wherever possible, 
and proper acceleration must be provided when using econ- 
omical mixtures. The carburetion requirements established 
are that vaporization and distribution must be correct in all 
cases. An average of the vehicles of the 1.25-inch carburetor 
class required nearly the same mixtures at the lower flow 
rates as those of the 1-inch carburetor class. The variation 
was mainly that slightly richer mixtures were required at 
the same flow rates. The 1.5-inch class was 7 per cent richer 
at certain flow rates. A straight-line mixture was found not 
to suffice for level road performance. 
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A. S. A. E. and Related Engineering Activities 


MEU MMU MIRTLE) LLL MULLS Lee 


Promoting Cooperative Relations Between 
College and Industry 


UBSTANTIAL progress was made in developing a real 
program for more constructive cooperation and bet- 
ter relationship in general between the farm-equip- 

ment industry and the agricultural-engineering depart- 
ments of the state agricultural colleges at a joint confer- 
ence of the Committee on Cooperative Relations of the 
American Society of Agricultural Engineers and a similar 
committee representing the National Association of Farm 
Equipment Manufacturers held in Chicago March 8. The 
A. S. A. E. was represented by J. B. Davidson, Iowa State 
College; O. W. Sjogren, University of Nebraska; and H. B. 
Walker, Kansas State Agricultural College. The N. A. F. 
E. M. was represented by R. B. Lourie, Deere & Company; 
H. W. Hirshheimer, La Crosse Plow Company; H. J. Bar- 
bour, Avery Company; F. A. Wirt, J. I. Case Threshing 
Machine Company; and H. J. Sameit, secretary of the N. A. 
F. E. M. Prof. Walker, of K. S. A. C., acted as chairman 
of the conference. , 

Preliminary discussion brought out the fact that the edu- 
cational institutions desired to be of real constructive serv- 
ice to the farm-equipment industry since the advancement 
of agriculture depends to a great extent upon the intelli- 
gent use of farm labor-saving machines. 

The conference then proceeded to the discussion of coop- 
erative efforts along the lines of education, experimental 
and research work, economic relations, and the prepara- 
tion of men for the agricultural industry. The education- 
al discussion of the conference centered about Smith- 
Hughes work in vocational agriculture and the preparation 
of men to teach such work. It is apparent that agricultur- 
al engineers must accept a great responsibility in prepar- 
ing men to teach farm mechanics subjects in rural high 
schools. To carry out the work of these teachers, the dis- 
cussion brought out the fact that the local implement deal- 
ers should extend offers of cooperation in order to make 
the instruction of most value to the community. 

Dealers and users schools which have been held during 
the past few years largely by individual companies may 
be made more effective if they are conducted in cooperation 
with the state college agricultural engineering depart- 
ments. In fact, it was the concensus of opinion of those 
present that such schools, if held cooperatively, should be 
under the direct supervision of the institutions with the 
local dealers and manufacturing companies acting in a co- 
operative capacity. This does not mean that individual 
companies should give up the idea of their own schools, 
but in certain localities it may be more profitable for the 
manufacturing company and the state institutions to co- 
operate in these matters of education. The need of keep- 
ing the instruction educational instead of commercial was 
emphasized. 

Increased cooperation in experimental and _ research 
work was quite generally agreed upon. The state col- 
leges, through the agricultural engineering departments, 
should undertake research work dealing with fundamental 
problems of interest to the manufacturer and designer of 
farm equipment. Fellowships in farm machinery and 
equipment were suggested as a means of developing useful 
research work of particular interest to the industry. The 
manufacturing representatives requested more detailed in- 
formation regarding the establishment of such fellowships 
and a special committee was appointed for this purpose. 

The conference discussed the economic factors entering 
into the use and development of farm equipment. The 
need of more specific power units in agricultural economic 


~, 


oi 


studies was emphasized. It was the opinoin of the con- 
ference that agricultural engineering departments should 
cooperate more closely with the departments of agricultur- 
al economics to secure and “develop data more useful in 
engineering methods of analysis. The problems in distri- 
bution of farm equipment brought out the need of improv- 
ing the standards of the local dealers. It was believed 
that such improvements could be brought about by mors 
publicity regarding the place of the local dealer in the 
community life and by working out systematic methods for 
interesting young men in this field of commercial life. 

The apprentice method of inducting trained agricultura! 
engineers into the farm-equipmnt industry was discussed 
at considerable length. The present situation in the in- 
dustry is such that no general plan at this time seems 
likely of general adoption, although. it was generally admitt- 
ed that a logical plan must be worked out to be put into 
effect as quickly as possible The manufacturers expressed 
a preference for men trained in the technical field of the 
agricultural engineer. The A. S. A. E. representatives 
were requested to work out a standard form of application 
for the induction of such technically trained men into the 
business. In this connection a hope was expressed that 
the retail side of the industry might be benefitted by such a 
plan. 

The following statements summarize the important 
points developed at the conference and these were agreed 
upon as a basis for further cooperation; all agricultural 
engineering departments should do everything possible to 
carry the proposed cooperation into effect: 


I. Agricultural engineering departments at the state 
agricultural colleges should be ready— 


1. To hold tractor and farm equipment schools under 
state supervision cooperating with dealers and man- 
ufacturers. ; 

2. To address implement associations on problems of 
mutual benefit. 

3. To heip organize Smith-Hughes work and determine 
methods of cooperation between local dealers and 
teachers. 

4. To request equipment on a loan basis with a definite 
policy regarding carrying charges and responsibility, 
and to be frank in asking companies to dispose of 
obsolete machines. 

5. To carry on cooperative experimental work if re- 
quested, or to give reasons if this cannot be done, 
and why not. 

6. To offer facilities for testing new machines in the 
field or to give reasons if this cannot be done, 
why not. 

7. To establish fellowship in farm machinery and 
equipment. 

8. To determine agricultural tendencies in their re- 
spective states with reference to types of equipment 
in the predominating types of agriculture. 

9. To cooperate with agricultural economics depart- 
ments in bringing about better energy factors in 
farm management surveys. : 

10. To assist in a better and more efficient system of 
retail distribution through a raising of standards of 
local dealers. 

_11. To prepare bulletins on better practices with com- 
mon types of farm machines. 

12. To prepare men for the implement industry and to 
work out application blanks and contracts for ap- 
prentice courses for the industry. 
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Il. The farm equipment manufacturing industry should 
be ready— 


1. To cooperate in holding dealers and users schools 
under state supervision. 

2. To request representatives of agricultural engineer- 
ing departments to speak at implement association 
meetings. 

3. ‘To cooperate with Smith-Hughes teachers in improv- 
ing training in farm equipment. 

4. To keep loaned equipment up to date. 

5. To ask land grant institutions to undertake experi- 
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mental and research work of particular interest to . 


the industry. 

6. To request use of college facilities in the develop- 
ment of equipment. 

7. To finance and suggest fellowships in agricultural 
engineering research. 

8. To request institutions to work out logical methods 
to determine the energy requirements of the various 
agricultural methods. 

9. To study the retail problem with a view to working 
out a plan to make the local dealer of greater serv- 
ice to the community. 

10. To adopt a logical method of inducting trained agri- 
cultural engineers into the implement industry. 


Much Interest in Application of Electricity 
to Agriculture 


GREAT deal of impetus was given to advancing the 

more extensive application of electricity to agriculture 

as a result of the meeting held April 9 to 12 of the 
Mid-West Section of the National Electric Light Associa- 
tion at Kansas City. Practically half a day of the program 
was devoted to this subject. Mr. Arthur Huntington, 
chairman of the Mid-West Section of the N. E. L. A. Rural 
Lines Committee, opened the discussion by a report of his 
committee. He described the organization and work of 
the national Committee on the Relation of Electricity to 
Agriculture, which is composed of representatives from the 
American Farm Bureau Federation, the National Electric 
Light Association, farm light plant manufacturers, U. S. 
Departments of Agriculture, the Interior, and Commerce, 
and the American Society of Agricultural Engineers. Mr. 
Huntington reported the plans of the committee, consisting 
of (a) a national farm power survey, (b) present practice 
in the use of electricity on the farm, (c) foreign practice 
in the use of electricity, and (d) experimental and research 
work. Discussion of the subject was led by President 
William M. Jardine, of the Kansas State Agricultural Col- 
lege, who explained the program as it has been outlined 
for the state of Kansas. It is hoped to establish in Kans- 
as, as has been arranged for in several other states, an 
electrified community which will serve as a field laboratory, 
the purpose of which is to insure that the development of 
the application of electricity to agriculture shall proceed 
along sound economic and engineering lines. Members of 
the American Society of Agricultural Engineers who took 
an active part in this discussion were Prof. H. B. Walker, 
of the Kansas State Agricultural College, Prof. E. E. 
Brackett, of the University of Nebraska, Prof. J. B. David- 
son, Iowa State College, and Prof. Mack M. Jones of the 
University of Missouri. Special emphasis was placed upon 
the importance of making the program fundamentally one 
of research and fact finding. 


Booklet on Standardization 


HE American Engineering Standards Committee has 

just issued a small but interesting book entitled 

“Standardization—What it is Doing for Industry.” 
This describes how standardization is being carried on, 
first, in the individual plant, second, in industry as a 
whole, third, nationally on an inter-industrial basis, and, 
fourth, internationally. Copies of the booklet may be had 
by writing to the office of the American Engineering Stand- 
ards Committee, 29 West 39th Street, New York City. 
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Dr. Mead to Head Reclamation Bureau 


R. BLWOOD MEAD (Hon. Mem. A. §S. A. E.), professor 
D of rural institutions at the University of California, 

has been appointed by Hubert Work, Secretary of the 
Interior, to be commissioner of the Bureau of Reclamation. 
Dr. Mead succeeds C. 
W. Davis, former gov- 
ernor of Idaho, who 
will become head of 
the new division of 
finance in the depart- 
ment. 

Since last Decem- 
ber Mr. Mead has 
been engaged with the 
special advisers on 
reclamation, who’ re- 
ported their findings 
recently on the new 
policy to govern recla- 
mation projects. Sec- 
retary Work indicat- 
ed that the appoint- 
ment of Dr. Mead was 
necessary to carry out 
policies decided upon 
by the special com- 
mittee from its  in- 
quiries. Dr. Mead will 
take up his duties at 
once and put in op- 
eration the new policy 
developed by this 


committee and the 
Secretary of the Interior, who will promulgate them as 


rapidly as practicable. Dr. Mead has received leave of 
absence from the University of California to take up his 
new duties. Regarded as one of the foremost irrigation 
engineers, he has served as state engineer of Wyoming, 
chief of irrigation and drainage investigations of the U. S. 
Department of Agriculture, and chairman of the rivers 
and water supply commission of Australia. He was until 


recently chairman of the California State Land Settlement 
Board. 


PMC ULLAL 


Dr. Elwood Mead 
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Engineers Recommend Thorough Investigation 
of Muscle Shoals 
O disposition should be made of Muscle Shoals until a 
thorough investigation has been made by a joint com- 
mittee of Congress, it is asserted by American Engineering 
Council in a report submitted to Chairman George W. Nor- 
ris of the Senate Committee on Agriculture and Forestry. 

The engineers find that the expectation of cheaper fertil- 
izers immediately is unwarranted and that the synthetic 
process of nitrogen fixation has altered the whole situation. 
Exhaustive inquiry by an impartial technical commission is 
urged, A. E. C. offering its assistance in this task. 

The engineering report, prepared by a special committee 
sitting in Washington, in response to a request by Senator 
Norris, was made public by the president of the Council, 
Ex-Governor James Hartness of Vermont. Addressed to 
Chairman Norris, it follows: 

“Pursuant to your request under date of April 5, rela- 
tive to the Muscle Shoals situation, American Engineering 
Council appointed a committee to examine the available 
data and facts and report thereupon. 

“The committee so appointed found it impossible, in the 
time available and with the means at its command, to sift 
out from the mass of conflicting testimony and informa- 
tion, sufficient undisputed and determinable data upon 
which to base a sound engineering recommendation as to 
the disposition or use of the property. 

“The committee was, however, unanimously agreed: 

“First, that a joint committee of Congress should be 
constituted ‘to consider offers, conduct negotiations and re- 
port definite recommendations’ as advised by the President 
in his message to Congress delivered December 6, 1923. 

(Continued on page 120) j 
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The Fifth Message of a Series to 


Dealers, referring to the Problems 
of the Farm Equipment Industry 


HE continued use of worn-out and out-of- 

date equipment is costing the farmers of the 

United States millions of dollars annually. 
Carefully prepared statistics show that many 
farmers are paying, over and over again, for 
improved equipment they do not own. The 
United States Department of Agriculture says 
that over-repaired, inefficient machines and im- 
plements are losing their owners more than the 
cost of new tools, through scant yield and loss of 
labor and time in preparing seed beds, planting, 
cultivating, and harvesting the crops. 


Mark what efficiency and the scrapping of old 
methods have done in the industrial world! 
American industry has advanced much faster than 
agriculture in the past twenty years. Our manu- 
facturers compete successfully in world markets 
because they have kept production expenses down 
by an amazing development of labor-saving fac- 
tory machinery. Europe, even with its low-wage 
scale, cannot compete with us because American 
high-priced labor, working with modern factory 
equipment, distributes the manufacturing costs over 
large quantity production. 


The wise American manufacturer does not 
hesitate to replace equipment the moment such 
equipment is out of date. He must keep his costs 
down with the others, or lower, and his produc- 
tion up with the others, or higher. If he did not 

- modernize his plant, his competitors would 
undersell him and force him into bankruptcy. 


The farmer should think in exactly such terms 
regarding his food-factory and his equip- 


ment. He should check over his - = 
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farming investment and 
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FROM NOW ON 
1 TAKE THE 
NEW ROAD 


Every Farm Needs Some Mi 
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drop every old method and every old machine 
as soon as he has evidence that he could save 9 P if 
make more money witha newer methcd or an} amend 
improved machine. He should learn, as everfpantac 
successful manufacturer has learned, that ‘he valy €p 

of a piece of equipment should never be meacured bg Every fa 
its price but by what it will do for him—by what ifereckine ¢ 
will earn and save and make. Wf he has reason top" 452" 
believe that new equipment costing $10 would rement 
save or make him an extra $100 or more ing. 
season or two, he cannot afford to do withoug, 4" °!4' 


i f it plants 

that equipment. 7 

Help the Farms to Earn More rs “ 
eC 


-Greater profit on the farms can be made posfletter said- 
sible through careful planning and manayementjhave repor 
diversification, seed testing, fertilization, savinggtea™ sep: 
of labor and time, and increased yield. Farm!housand 
—" is the big factor concerned in each of them? 

etails. It made agriculture great; it will makg, These 4 


agriculture still greater. mis 


The man who must still be weaned from thephere pro 
primitive methods of fifty years ago is hopelessly 
out of the running in the march of progressivglmpro 
farming. His case is considered here only inci 
dentally. The examples we cite deal more wit Vey o 
newer, better machine methods over older maching we will | 
methods. They emphasize 1924 over 1910 or 1900B  inetho: 
They deal with equipment which, through longpechanic: 
service and the passing of time, may have gon@ oj4 ,) 


gradually out of date or grown inefficient. It costs $: 
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itself naturally under these four headings: 


variety of improved methods which have been produced to 
offset present labor costs. 
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Modern Equipment 
if The modernizing of agriculture divides 
i 


cyan ments 
"i 1! eplace 


1 jy Every farmer should take careful inventory of his machines, 
at itqehecking the ability of each to do economically the work it 
vas designed to do. When he can replace worn-out, wasteful 
pquipment with new, efficient types, it will be to his own best 
nterests to make the change. 


An old corn planter may be a liability instead of an asset. 

OU it plants poorly, and cracks or misses only one kernel in 

en, the hss on 40 acres may run from 100 to 200 bushels. This 
smore than enough to pay for a new planter. 


S The Extension Service of the State of Illinois in a recent 
pos#letter said— “The testers in Illinois Cow Testing Associations 
entjpave reported losses as high as $25 a month from inefficient 
vinggeream separators.’ lowa testers report identical conditions. 
‘ore housands of farmers would find it profitable to retire old 
thessp Parators and get new ones. 


These are but two possible examples out of scores. Thus 
he farmer might go through his entire equipment, giving a 
Jean bill of health when deserved, but plugging up the leaks 
. thewhere profit is being wasted. 


essly— 
ssivgmproved Methods 
er Very often when a machine is discarded the biggest econ- 
1.:,,gpmy will be found not in mere replacement by a unit of the 
900) kame size but by a faster, improved, larger-capacity machine 
‘br method. It is essential that maximum work be done by 
ONfnechanical aid. Labor must do more work in a given time. 


gong Old plowing methods can often be profitably improved. 
it costs $30 less to plow 40 acres with a gang plow than with 
B walking plow. 


/ /, In corn cultivation, a 2-row cultivator will do the work in 
Wy alf the time of the 1-row, not only saving many dollars but 
u YY elieving labor at a time when farmers are busy with haying 
==—@nd grain harvesting. In the corn harvest, a mechanical picker 
ZA pick, husk and deliver into a wagon four or five times as 
much corn a day as the average hand husker. 


| With modern haying equipment, a better quality of hay 
an be produced and stored easily, at less expense and with 
Hess risk to the crop. Many old 6-foot binders should be 
Beplaced with larger units, reducing the expense of harvesting 
ind saving time when time is a factor of utmost importance. 


Fy 
— 
= 


a 


j 
| These instances indicate what can be done when farming 
pPerations are brought up to date. The market offers a great 


New Equipment 


The road to extra farm profit can often be found through 
the use of modern improvements that many farmers have 
been slow to adopt. 


The silo is a prime need on every corn farm. It saves the 
30 to 40 per cent of feeding value which is in the corn stalks 
and leaves, and which would otherwise be wasted. It pro- 
vides a compact, palatable winter stock feed readily converted 
into beef and dairy products. 


Manure evenly distributed by a manure spreader, applied 
to any crop, will mean an increased yield over hand spreading, 
saving time and eliminating much disagreeable work. 


There are many kinds of barn equipment that farmers can 
use to advantage. One man who has used a litter carrier 
for twenty years writes— ‘‘It has saved us at least one hour a 
day besides making work so much lighter. The total invest- 
ment was less than $100, yet it has paid for itself and saved 
$1,000 in labor.’’ 


In the corn belt, great economies can often be effected by 
the use of portable or bucket elevators. 


In fruit cultivation, proper spraying with an up-to-date outfit 
will save 90 per cent of the possible yield. 


The farmer who is feeding unground grain can cut his 
feed bills from 12 to 25 per cent by grinding. 


Farm Power 


Power farming presents tremendous possibilities for im- 
provement in every phase of farming. Mechanical power must 
inevitably be adopted by the farmer who is seeking to bring 
production costs down to lowest levels. 


The flexible, liberal power of the tractor clears the way to 
economies in many directions. It cuts labor costs. It works at 
full efficiency through all weathers and all hours. It means swift, 
timely work in plowing, seed bed preparation, harvesting, and 


threshing. Its flexible power is available both at drawbar 
and belt. 


The great possibilities in the tractor are reflected in the 
small engine. Think of the work that might be saved on the 
engineless farms. A 1% h. p. gas engine costs about 5 cents 
an hour to run, and for these few cents it will assume such 
farm tasks as pumping water, turning the cream separator, 
running the washing machine, etc. Larger sizes are available 
for sawing wood, grinding feed, baling hay, etc. 


There is probably not a farm in the United States that could not be improved 
from a money-making standpoint by the purchase of some modern equipment. 


3 
Research Department 
| National Association of Farm Equipment Manufacturers 
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608 So. Dearborn Street, Chicago, Ill. 
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WENTY-FIVE years ago electricity was a doubtful form of 
energy in industry. Today electric energy is an indispensable 
factor in thousands of mills and factories. 


An enormous amount of research had to precede this devel- 
opment—research concerned both with the generation and dis- 
tribution of electric energy and with industrial processes. 

If farming is to be electrically conducted there must also be 
research to reveal the lines along which central stations may 


cooperate with farmers and along which manufacturers must 
develop electrical farm machines and implements. 


LECTR 
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Agricultural Engineers 


In carrying out its plans the National Committee charged 
with the problem of studying rural electrification, will depend on 
facts gathered by state groups of farmers who will light their 
buildings, grind feed, churn butter, handle crops, pump water, 
and keep house electrically. 


Already such groups have been organized in Minnesota, South 
Dakota, Alabama and Kansas. Electricity is now being supplied 
to. them experimentally. Other states will be included in this 
great experiment, so that the conditions that must be faced on 
farms of widely different type and size will be accurately known. 


Each of these groups is self-controlled, and each receives the 
technical guidance of its state agricultural college. 


Thus agricultural engineers are cooperating with electrical en- 
gineers and farmers in gathering the facts which must be known 
before the principles of a sound policy of farm electrification can 


be established. 


As the recommendations of the National Committee, based 
upon the results of state experiments, are made from time to time, 
and carried out, farming will have more and more need of such 
expert counsel as agricultural engineers can give. Hence the elec- 
trification of farms means a richer opportunity for those who 
have been trained to give technical agricultural counsel. 


ee 


1 The National Committee in charge of the 


work is composed of economists and engineers 
representing the American Farm Bureau Fede- 
ration, the Department of Agriculture, the De- 
partment of the Interior, the Department of 
Commerce, the Power Farming Association of 
America, the American Society of Agricultural 
Engineers and the National Electric Light 
Association. 


A booklet has been published by the National 
Committee. Read it and pass it along to your 
neighbor. It will be sent free of charge. Write 
for it either to Dr. E. A. White, the Ameri- 
can Farm Bureau Federation, 58 East Wash- 
ington Street, Chicago, Ill., or to the National 
Electric Light Association, at 29 West 30th 
Street, New York City. 
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“Second, that no disposal should be made of any of the 
Muscle Shoals properties or rights until each joint com- 
mittee of Congress shall have rendered its report. 

“Third, that in no event should any disposition of the 
power plant be made that is not in substantial accord with 
the provisions of the Federal Water Power Act. 

“In the course of its investigations the committee found 
nothing to justify the popular belief that the operation of 
the existing plants at Muscle Shoals will make substantial- 
ly cheaper fertilizers immediately available, inasmuch as 
nitrates, however important, constitute but one of the 
three basic ingredients of commercial fertilizers, and con- 
sequently a considerable reduction in the nitrate cost 
would be reflected only to a slight degree in the cost of the 
marketable product. : 

“The committee further found that recent developments 
of the synthetic process of nitrogen fixation had material- 
ly changed the entire outlook in the art, and it is now 
quite possible that this process, for the use of which the so 
far unsuccessful Muscle Shoals Plant No. 1 was designed, 
may yet yield nitrate at a cost to compete with that obtain- 
ed from Chile; and Plant No. 1, until recently considered a 
failure, may be the more valuable of the two constructed 
by the Government. 

“The Administrative Board of American Engineering 
Council has carefully reviewed the work of its committee 
and endorses the findings and recommendations above set 
forth; and in view of the great importance of the questions 
involved and the much apparently contradictory informa- 
tion thereon presented to the Congress and to the public, 
the said Board would recommend and, as far as propriety 
permits, would urge that no disposition of the plants be 
decided upon until a thorough investigation can be made 
by a disinterested technical commission, and the Board 
hereby tenders its services to assist in the formation of 
such a commission if and whenever such assistance may be 
desired.”’ 


The 18th Annual A. S. A. E. Meeting 
: (Continued from page 100) 


sion men are urged to attend the meeting and come loaded 
for a round-table discussion. The extension meeting will 
be preceded by a Dutch lunch at the College of Agricul- 
ture. 

The convention headquarters of the Society during the 
meeting will be at the Lincoln Hotel. The following is a 
list of hotels in Lincoln and their location and rates: 

Lincoln Hotel, Ninth and T Streets. Rates: $1.50 to 
$2.00 without bath; $2.50 to $3.50 with bath. 

Lindell Hotel, Thirteenth and M Streets. Rates: $1.50 
to $1.75 for single rooms without bath; $2.00 to 
$3.00 for single rooms with bath; $2:50 to $3:00 
double rooms without bath; $3:00 to $4.00 double 
rooms with bath. 

Windsor Hotel, 230 North Eleventh Street. 
to $2.25. 

Savoy Hotel, corner Eleventh and T Streets. 
$1.00 to $2.00. 

Central Hotel, 1325 T Street. Rates: $1.00 for single 
room; $1.50 for double rooms, without running 
water; rooms with running water $1.50 for single 
and $2.00 for double. 

Undoubtedly those members who intend to stay at hotels 

will want to make reservations at the headquarters hotel, 
the Lincoln. From the standpoint of committee meetings, 


Rates: $1 


Rates: 


conferences, etc., that different groups will hold during the: 


meeting, the advantage of having reservations at head- 
quarters hotel is obvious. 

While the chairman of the Committee on Local Arrange- 
ments advises that they do not expect the city to be crowd- 
ed at the time of the annual meeting, nevertheless it is 
suggested that those who plan to stay at hotels write in 
advance for reservations. Reservations should be made 
direct with the hotels. 

For those who are driving to the annual meeting in 
automobiles and plan to camp out, if they will let Prof 
Sjogren know in advance, arrangements will be made for 
them to camp on the college grounds or, if desired, places 


mie 
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at the city tourist camp can be found where more con- 
veniences will be at the campers’ disposal. The city tour- 
ist camp, however, is situated about two miles from the 
college campus. 

Arrangements have been made to hold practically all of 
the sessions at the agricultural college campus, with the 
exception of the business meeting, which will probably be 
held in the Mechanical Engineering building, which is lo- 
cated near the hotel. 

Those who desire to engage in a game of golf are re- 
quested to advise Prof. Sjogren in advance so that he may 
arrange to secure guest cards at the Country Club through 
the Chamber of Commerce. 

Inasmuch as a large number of members will go to the 
annual meeting via Chicago, you can leave Chicago at 
5:30 P. M. on the Chicago, Burlington & Quincy Railroad 
and arrive in Lincoln the next morning at 8:10. 


A Correction 


the paper entitled ‘‘Measurement of Seepage Losses in 

Canals,” by O. V. P. Stout, appearing on page 82, of 

the April issue of AGRICULTURAL @NGINEERING, Mr. 
Stout’s connection was incorrectly given. He is connected 
with the Cooperative Irrigation Investigations of the Bur- 
eau of Public Roads, U. S. Department of Agriculture, and 
of the division of engineering and irrigation of the Depart- 
ment of Public Works of the State of California. 


CQSOUTULOUTEEANAAUOU GARAND AeA eee GY 


New A. S. A. E. Members 


MUM LOOM TMOLEHO OOOO LOO 


C. P. Johnson, professor of rural engineering, College of 
Agriculture, Los Banos, Philippine Islands. 

(Miss) Mary E. Keown, director educational depar‘- 
ment, American Washing (Machine Manufacturers Associ:- 
tion, 10 S. La Salle Street, Chicago, Illinois. 

R. D. Marsden, senior drainage engineer, U. S. Depart- 
ment of Agriculture, 6105 Broad Branch Road, Chevy 
Chase, Maryland. 

John K. Pike, electrical engineer, General Electric Com- 
pany, Schenectady, N. Y. 

S. E. Reynolds, research branch Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, London, S. W. 1, Eng- 
land. 


USUUUUHUUNALUUNEASUUEEAU EGTA AG ATA AT ETAT GAS Ee AAT 


Applicants for Membership 


CUTEST TEAL AEGEAN 


John N. Arndt, investigator in grain dockage, U. S. De- 
partment of Agriculture, 3600 First Avenue South, Minne- 
apolis, Minnesota. 

Addison G. Bissell, general engineer, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pennsylvania. 

William A. Burrell, division sales manager, Central IIl- 
inois Public Service Company, 782 North Main Street, Can- 
ton, Illinois. 

William O. Dunn, commercial manager, Illinois Power & 
Light Corporation, 3725 North Broadway, St. Louis, Miss- 
ouri. 

Hal B. Fullerton, director of agriculture, Long Island 
Railroad Company, Medford, Long Island, New York. 

Claude D. Se Cheverell, assistant to president, Central 
Power Company, Grand Island, Nebraska. 

George S. Williams, general superintendent, 
Maine Power Company, Augusta, Maine. 


TRANSFER OF GRADE 


Everette C. Easter, associate agricultural engineer, Ala- 
bama Polytechnic Institute, Auburn, Alabama. 
James B. Kelley, professor of agricultural engineering, 


Central 


- University of Kentucky, Lexington, Kentucky. 


A. T. Logan, manager of ventilation department and 
vice-president of James Manufacturing Company, Fort 
Atkinson, Wisconsin. 

George E. Martin, practicing agricultural engineer, 
Box H, College Station, Texas. 
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The Object and Scope of A. S. A. E. Activities 


HE American Society of Agricultural Engineers was The scope of the Society’s activities embraces both the 
organized in December, 1907, at the University of technical and economic phases of the application of engi- 
Wisconsin by a group of instructors in agricultural neering to agriculture, and is comprehended in the fol- 
engineering from several mate saxteultaral colleges, lowing general headings: 

who felt the need of an organization for the exchange 7 3 : as : . 
of ideas and otherwise to promote the advancement of (4) Farm Power and Operating Equipment—power, im- 


ef lements, machines, and related equipment 
agricultural engineering. The object of the Society, as p b Sane quip R 

defined by the Constitution, is “to promote the art and (b) Farm Structures—buildings and other structures and 
science of engineering as applied to agriculture, the prin- related equipment. 

cipal means of which shall be the holding of meetings for (c) Farm Sanitation—water supply; sewage disposal; 
the presentation and discussion of professional papers and lighting, heating, and ventilating of farm buildings, 
social intercourse, and the general dissemination of in- and related equipment. 


Land Reclamation—drainage, irrigation, land clear- 
ing, ete., and related structures and equipment. 

The membership of the Society represents all phases (e) Educational—teaching, extension, and research meth- 
of agricultural engineering, including the educational, ods, etc., employed in the agricultural engineering 
professional, industrial, and commercial fields. field. 


formation by the publication and distribution of its (a) 
papers, discussions, etc.” | 
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